
f ,

-=A
Thermo Analytical Inc.
Skinner & Sherman Laboratories Inc.

QUALITY ENVIRONMENTAL SERVICES

Report for

TMA/Norcal

WORK ORDER #S304071

0045495

4
1AY 319
Aam
=Jt

^.^• ^

^ OCT 1996.

,^ . t.C!i^tEC

Scientific Services Since 1922

^^^s... ^;..^ .
'li^nnoanalyticathc. ^-.

-aa. ^.;^..^.:2^„ ,r 'r'^-^,'y"^"^:' ..,-.sc,.•r^'< -.

Skinner & Sherman Laboratories lnc.
300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200
1-800-4 LAB TEST . FAX (617) 890-3883

^• - ^-• -^ -=':' - °

a,,0r-11qq 1-7N14N -451^

^ i p .



DON'T SAY IT --- Write It!

TO: B01971-TMA-454

DATE: February 8, 1994

FROM: Pat Reich H4-19

Telephone:

cc:

SUBJECT: DATA VALIDATION REPORT FOR THE 100-IU-4 SODIUM DICHROMATE ERA IN.

THE VALIDATION REPORT FOR THE 100-IU-4 PROJECT IS FILED IN THIS DATA PACKAGE
FOR THE FOLLOWING DATA PACKAGES:

9304L118-WES-1098
9304L172-WES-1125
9304L213-WES-1131
11825-WES-1121
11074-WES-1122
11076-WES-1123
B01971-TMA-454
B01980-TMA-460
B01994-TMA-461

PAT REICH
FILE CLERK

54-3000-101 (12/92) GEF014
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Westinghouse Internal
Hanford Company Memo

From: Environmental
Phone: 376-5889
Date: July 13, 1993
Subject: RESOLUTION NCR

Data Management 81360-93-TCL-011

NUMBER 050040 SAMPLE NUMBERS B01980-& B01980A

To: G.C. Henckel H6-04
P.J. Valcich H6-02

cc: B.M. Colley H4-19
G.S. Corrigan H4-16
T.L. Bennington H4-16
R.D. Fox H6-07
J.G. Paetel H4-23
K.N. Pool H4-23
M.R. Schwab H6-07
R.C. Smith H4-23
R.T. Winward H4-16
wpdata\terri\81360-93-tcl-011

Nonconformance Report 050040 dated 04/12/93 R.C. Smith, Chain-of-Custody
003650 dated 04/06/93, and Chain-of-Custody 004195 dated 04/12/93.

DESCRIPTION OF PROBLEM: A soil sample for Project 100-IU-4 was collected
on 04/02/93 and assigned HEIS sample number B01980. Another soil sample for
the same project was collected on 04/08/93 and inadvertently assigned the
same sample number 801980. Both of the samples were reported on separate
Sample Analysis Request forms and Chains-of-Custody.

The sample collected on 04/02/93 was received by the TMA/Norcal laboratory
on 04/06/93. The sample collected on 04/08/93 was assigned an "interim"
HEIS number of B01980A. This sample was received by the TMA/Norcal
Laboratory on 04/10/93.

Traceability of samples was maintained by the separate Sample Analysis
Request forms and Chains-of-Custody. Traceability was also maintained due
to the fact the second sample was taken after the date the Laboratory
received the first sample. -

RECOMMENDED SOLUTION: HEIS has assigned a new Sample Number as per Desk
Instruction 5.10. Revise the following to reflect the Sample Number
changes: SamTrac, Chain-af-Custody, Sample Analysis Request forms.

PREVIOUSLY ASSIGNED NEWLY ASSIGNED
B01980A B08XH9

errngwe . y em nalyst riana M. Colley Data an Sent Admin.
Environmental Data Management Hanford Analytical Services Management

Hanford Operatione and EnOineerinp Contractor for the US Department of Energy



Page 2 Skinner&Sheraan REPORT

Received: 04/07/93 Results by SaaPie

Work Order # 53-04-071

SAMPLE ID 801971 SAMPLE # 21 FRACTIONS: A

Date & Time Cotlected 04/0Zl93 Category SOIL

^ CRIRiXS ^0.<9

^ mg/kg ^

SAMPLE ID 801971 SAMPLE # 07', FRACTIONS: A ^
^ Date & Time Cotlected 04/0?/93 Category SOIL

CRBEXS-^S

^ tg/kg

SANPLE ID 601973 SAMPLE # Q FRACTIONS: A

Date & Time Colteeted 04/02/43 Category SOIL

CRNIXS <0.50

mg/kg

SAMPLE 10 801974 SAMPLE # 0 FRACTIONS: A ^

Date & Time Collected 04102/9; Category SOIL

CRBEXS^O^Q ^

^ wg/kg ^

SAMPLE ID R01975 SAMPLE # 05 FRACTIONS: A

Date & Time Colleeted o4/02/43 Category SOIL

CRNE1(S-^^

eg/kg

SAMPLE ID 801976 SAMPLE # 06 FRACTIONS: A

Date & Time Colleeted 04/02/43 Category SOIL

CRIptS <0 0 I

ro/kg ^

SAMPLE ID 801977 SAMPLE # 07 FRACTIONS: A ^
Date & Time Colleeted 04/02/93 Category SOIL

^ mg/kg



Page 3 Skimer&Shersan REPptT Work 0'der i 53-04-071

Reeeived: 04/07/93 ResuLts by SawQle

SAMPLE ID 001979 SAMPLE # 0 FRACTIONS: A

Date & Time Cottected 06/02/43 Category SOIL

CRIEXS <0.50

aig/kg

SAMPLE ID 1301980 SAMPLE # Q,9 FRACTIONS: A

^ Date & Time Collected 04/02/93 Category SOIL

^ CRHEXS <0.50 ^

mp/kg ^

SAMPLE ID 901980 DIVL SAMPLE # M FRACTIONS: 0 ^

^ Date & Time Collected 04/02/93 Category SOIL

CRRERS_ <01 5̂0 '

eg/kg ^

SAMPLE ID 901480 SPI1(E SAMPLE #M FRACTIONS: C (

Date & Time Collected 04/0;/99 Category SOIL

^ ing/kg ^

SAMPLE ID LCSS SARPLE #IQ FRACTIONS: A
Date & Time Collected not specified Category SOIL

CRU7fS 79.0 ^

Ug/L
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Page 4 Skimertsheman REPORT

Received: 04/07/93 04/16/93 16:12:48

TWVNDRCAL Hanford

.QUALITY CONTROL

HEXAVALENT CHROMIIM

MATRIX SPIKE

Sample ID Saaple Result Spike Added Spike Result % Recovery

8304071-09 <0.50 mg/kg 1.00 mg/kg 0.49 mg/kg 49.0

DUPLICATE Relative

Sample ID SaeQle Result Duplicate Result % Difference

S304071-09 <0.50 ag/kg <0.50 mg/kg not calculable

QUALITY CONTROL SAMPLES

Sample ID True Value Fourd Value % Recovery

LCS 20.0 ug/L 19.0 ug/L 95.0

Prap BLaNC -- <10 ug/L --

York Order f 53-04-071



Page 5 SkitneriShersmn REPORT York Order i 53-04-071

Reoeived: 04/07/93 Test Methodology

TEST CODE CAHEXS NAME Hexavalerrt ChromiuySOft

The soil was digested in accordance with EPA Method 3020 and subsequently

analyzed by for hexavatent ehrouius by EPA Method 7197.



_ .10A
Thermo Analytical Inc.

Skinner & Sherman Labs., Inc.
300 Second Avenue

Post Office Box 521

Waltham, MA 02254-0521

(617) 890-7200

FAX (617) 890-3883

April 15, 1993

TMA/NORCAL
2030 Wright Avenue -
Richmond, CA 94804 -
Attention: Dan Stuermer

oualitv Control Narrative

Scope
Nine ( 9) soil samples were submitted to TMA/Skinner & Sherman

Laboratories, Inc. on April 7, 1993 from TMA/Norcal. The

samples were analyzed for the USEPA CLP ICP metals. The analysis

were performed under TMA/Skinner and Sherman work order 5304072.

-Methodology
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILM02.

Discussion
All quality control requirements were met for the samples with
the following exception;

The iron laboratory duplicate exceeded the control limit
requirements.

Please feel free to call if there are any questions concerning
this package.

Respectfully submitted,

TMA/SKINNER & SHERMAN LABORATORIES, INC.

David N. Peterson
Assistant Laboratory Manager

^ 0-- Gd^J ^"^'qle



WE:STI:NGHOUS=: -ANFpRD
,

SAMPI._E: NUMBER:
INqRGAN1C; ANAL.YSIS '7A1'A SHEET

B01971
..ab Name: SKINNER & SHERMAN I..AFSS. C:on ract:: 68-b0-0108

..a1i Code: SKINER Case No. : R1JSH! ': '':SAS No. SDG No.: C30197i,

hat:ri.x (soi.J./water) : SOIL

..eve1 ( J.ow/med) : I..UW

^ SoJ.'ids: 92.7

Lab SamuJ.e LD: 04.072-01S

Date Recei.ved: 04/07/93

Concentrcnti.on Units or ,ng,'{y dry wei.s3ht) c MG/KG

I
;CAS No. An_iJ.vte Concen:ration lC; 0 :M

7429-90-5 I Al.uminum 1 -^750 ,-; :P
"1440-36-0 fAnti.monv 4.1 1U 1P

744.0-38-2 1Arsen'ic INRI:

1 74.40-39-3 : Ciariuun '73_ 3 P
744.0-4.1-7 { t3erv l l.i.um 0. 19 { U P
7440-43-9 Cadrnium 0,30 U; P
1744.0-70-2 ^Calcium 3540
i I4C40-C41-3 C.hromi.urn 86.7 ; 1 P
; 7440-48-4 Coba.lt 7. 4 { Ei ; ; P
17440-50-8 ConpPr 9.9 IP
17439-89-6 {Lron 17800 1* 1P 1.:
:7439-92-1 1 L.ead NR
17439-95-4 IMagnesi.uml .7,540 1P

17439-96-5 1Mans3anese.l 286 P

:7439-97-6 ; Mercr.rrv 1 NR

17440-02-0 Ni,ckel 8.3 B; ;P
17440-09-7 Pot.a.ssium :630 1P
7782-49-2 Seloni,um NRI
7440-22-4 Silver 0,99 ;U; P 1
17440-23-5 Sodiurn 84 t31 iP 1
7440-28-0 11'haJ.J.ium INR:
7440-62.-2 1 Vanadium .711.11 ; P
:7440-66-6 Z.i.nc 44. 0 ^ 1 F°

CVanide ^ 1 NRI

-
.

' ----..^. .^ . ------
.

' '-' ---
.
_._ .

Color i'iefore: BROWN Clarity i3efo--e; Textinre:

C:o1or After: BROWN

k'.nmmrnt.sc

kl7CP(S

r::J.ar'4t v Att: ^.-.

FI.NE:

Arti racts- YES

002
FORM T - TN J:LM02.1



4.^FSTSNGHOUSE:/'rIANFORD

I

SAMPLE NUM.P.•F_F^

7NORGAN'7C ANALYSIS DATA SHFET

_,ab Name: SKINNER h SH^^MAN L..ABS. Contract: 68-00-0108

..ab Code: SKINER -: ase No. : RUSH! !! DHAS No. : SCfG No. : B0197=

`1atrix (soil./aater): 8.=L Lab Samr).Le .CU: 04072-02s

_eve.L (low/med): L:1!,; Date Received: 04/07/93

So.lzds:

Concentrati_n Units (r_1cj/L or rng/KcS dry weinht): MG/KG

-

ICAS No. Analyte Concentration ;C; 61 M
^
-

-

,

1'1429-9F-S A.Lumi.num ; 7090 ;P I
17440-3F.-.^'- ', Ant i.mony 4. rD U; P
; 7440-3•=-;' ; Arsenic ; NR
7440-','=- i'tmr l r.rm 89.4 ;

1744.0 -4.1-' IBeryJ.l.9.i.iml 0.19 1f31 1P 1
74.40-4.°.-^ Cadrni.G.un 0,30 ;U; ;P ;--

; 7440-7^c-'^ ; Cal cium 6020 1 P I,
1744rD-4J--- ;Chrornt.urn 1.2.1
744.0-4.E-4 Cohalt. 9,3 B; IP I;-
74.40-50-,^ Coooer 12.4 P II.

Iron 18600 1P
1 7439-'42-_. L.ead Nh';
1 74 39-9 !5-<> Magnesium; 4970 I P

; 7439-9h-5 M<in9anese ; 39.3 P I '
;7439-97-n Mercury INR;
17440-02-0 {Ni.clcel 1.0.6 ;P
17440-09-^ ;Poi:a.ssi.um; 1470 P
7782-49-2 Selenium I ; ;NR;

; 744.0-2':_-., Si lver, 1 fd. 98 { U
7440-2.'-5 Sodiurn ; 262 ;C3; P
74.40-28-O The 11. i.um ! NR I
744rh-F;*^--` Vanadium ; 41.7 1 P ;
744.0-66, Zinc 45.3 ; I P !

Cyanide NRI

-- -^ _ _-_.- --•' ---' -

t'ol.or 13etore : BROWN Clarity Bei'ore: Texture: FINE

Co.lor Aft.er; 6ROWN

Cnmmenh.=.:

ROCKS

Clarity After: Artifacts: YE5

-^003

FORM I - IN TLM02.^-



WE:S't INGHOUSE/HANFORD
1

INORGANIC ANALYSIS DATA SHEET

AMPL.E NUML3EF::

L301.973

..:^b :•.eme. SKINNER & SHERMAN L.AE3S. Contract: 68-DO-W._3 "_..__--•-------

.ab '' .'_ie; SKINER Case No.: RUSH! !! DUAS No. : `.:1fYG No. : R01.971

latr' = (soi.l/water); SOIL

-eve _ " 1. owlrned ) : LOW

'y.. :3ot`d:a: 90.4

L..ab Sar. r te .Li): 04.072-035

Date Re.,eive'd: 04/07/93

Concentration Units (ug/L or rng/Ky dry weight: MG/KG

- -- - -;--------, ;- ; ^^-- ,

{CAS No. Analyte 1Concentrat:ion;C1 0 ;M
^ ^ ^ ^

__
74J9-90-5

-----
1Alumi.n.am

-
6910 ; 'P

74.4C/7-36-C7i Ani: i. monv 3. 9; U l P

; 74.40-:iN-2 Arsen i c NR

; 7440-39-:3 tiari.urn 89.7 P

I7440-4.1-7 If3erylli-um1 0.18;U; IP

7440-43-9 1Cadrni.um 0.291U1 P' ;" -

I 7440-7V.1-2 Ca.Lciurn ; 6860 1 P
744.fd-47- 3 Chromium 1.1 . 3 %P

; 7440-4.8-4 Coba.L t. 9. 5; 8; P

744fd-5y-8 Conner ; 13.2 ; 1 P ;

:7439-89-6 Tron ; 18100 4e P
:7439-92-1 l-ead NRf
17439-95-4. Magnesi.um 54.20 . P ;-

;7439-96-5 ;Manganese; 330 P

7439-97-6 ;Mercury %NR%
;744.0-02-0 Ni.ckel 11.1
;7440-09-7 ;Pota.s.sium; 154.0 'P - .
17782-49-2 ;Selenii.rm
;74.4.0 -22-4 Si).ver ; 0.94;U; P
7440-23-5 Sodiurn ; 285 ;E; P

; 744rD-28-0 ; Tha.L.L i.urn NR ;

; 7440-6"2.-2 Vanadiun'r ! 37.0 ; ; P

1 744.f0-66-6 ; Zinc 45.9 1 %P

; ICyanide ;NR;

Cc,lor 3etore: BROWN Clarity Before: 1'ext:urec F'7.NF.:

:olor rterr BROWN ClariL-y AT'L-er: Artifacts: YES

nrnc-

F;GP.

FORM I - IN

40 0
LL.M02. 1



WE:S1LNGH!' . Sf=' / HANF r)r^O

SAMP(..E. Nt.rMBF':R:

TNORGANTC ANA_ STS DATA SHEET - -,

[301974

LHb Name: SKINNER & SHE:RMAN L-Ai3S, C:onhract: 68-DO-0108

L.ab C:oded SKINER Case No. c Rl.1SH. .: pt3AS No. SOG NG. : C401971

Matrix (soi.1/water): SOIL Lab Samrale 10: 04012-04S

LeveJ. (.(ClwJrned) : (..nW

% So.lids: 94.1

Concentration Units ( r-a<a/L. -- rng/Kg dry weight): MG/KG

.... .___ _^

Date Received: 04/07/93

^

;CAS No, I Ana7.yt:n Cc^centration lCl a IM

' ------..^----.-..__.-._--'-°.^' --- .-
^ ^

•' -' -' --
^ 7429-9^i-5 Alurni.num 653^i P
7440-36-yi 1 Ant i.rnony ;'.,, 9 U 1 1 P

7446J-.1>#3-2 Arseni.c ;NR :

;7440-39-3 1 Barit.rm 80.9 IF
1744.0-4.1-7 BeryJ.lium; 0,261B1 IF „

17440-43-9 1 Cadmiurn 0. 29 1 U 1 1 P 1
; 744rd-70-2 1 Calcium ; 9750 ! P ,,

17440-47-3 1Chrcmiurn 1 11.4 IF ;
74.4.0-4.8-4 ! Cobalt: 8. 3 :(i : P

; 7440-50-8 ; Conr er 1.2. rn 1 ; P
:7439--89-6 ^ 7ron ! 16400 I P
17439-92-1 ^(_ead ;NRI
17439-95-4. Mavnesii-n 1 5050 ( P ;

; 7439-96-5 ; Manc3anese 306 ^ :P

7439-97-6 ^ Mercury 1 1 { 1 NR :

I7440-02-0 ;Ni.ckel I 10.3 I IF
1 7440-09-7 Potassi.am : 1390 I IF ^.

17782--49-2 Seleni.urn INR1...
744C7-22-4. 1 Si J.ver 0. 941 U 1 :P ^`.

7440-23-5 1 Sodi.i.n . 234 113 1 1 P

74.40-25-0 1 Tha.l J. iurn ; NR ,.

7440-62-2 Vanadium ^ 33.3 I ^ P I
17440-66-6 17inc 1 4.1.7 1 IF 1'..

1 Cyanide 1NR1

_^__._. ---------- - -- ^ .._..-- ---'

C:oJ.or tief ore : BROWN

Color Atter: BROWN

(:.lar:i.L-y ^efore: Texi;ure: FZNF".

ArtiPactsc YES

C.qinrnenP: s

ROCKS,

Clarity --tPr•:

--9005

FORM •: - IN r T(..M02.1



IJF.:ST l NGHnUSE/HANF'ORD
1

INORGANIC ANAL.YSLS pA'I'A SHEET

SAMPLC_ Nlre^4E'Ft:

I3019'=

-ai:, Name: SKINNER %S t'>HERMAN I._ABS, Cont:.ract : 68-00-0108

-Hi> Code: SKSNER Case No, : RUSH! ! ! DIJAS No. : SDC No. : B0=-7 1

latri.x (soil/water): SOII.. L.ab Sample .1U: 04072-=: S

_eved. (.Lowlmed)c l_OW Date Received: 04/07%-;z..

K Soli.ds: 88.8

Concentr.=tion Units (ug/L or mg/Kc,1 dry weicjht): MG/KG

CAS No. Analyte ConcentratioWC: Q iM

' --
7429-v0-5

---------
;Aluminum

-
6510 ^ 1 1P

:7440-36-0 Antimony 4,0 U!

7440-38-2 Ar.senic 1 INR:-

; 744.0-?9-3 ; Bari.urn 67. 3 1 1 P {

17440-41-7 IBeryJ.lirun: 0.19: U1 1 P I:

I 7440-«3-9 1 C:admiurrr ^ 0. 29 U, P

7440-70-2 Calcium 4860 iP
7440-,. 7-3 Chromium I 13.9 I P

7440-48-4. Cobalt. ^ 8.0 :B! :P

7440- e•0-8 1 Copper ^ 11.9 P
7439-39-6 ;Iron ^ 164.00 I ^ IP
;7439-a2-1 ;1_ead ;NR:
7439-45-4 ;Ma9nesium; 4450 ;P

7439-u6-5 ManSranesel 275 P

I 7439-°7-6 I Mercury ! :NR ;

7440-02-0 Nickel ^ 9.8 ^ ^P I

7440-09-7 1 Potassium: 1300
7782-...9-2 Seleni urn ! ^ ! NR I
;7440-22-4. Silve,r V1.97;U1 P ^
7440-_3-5 Sodium 228 IBI P

7440-28-0 IThall'aum 1 INR1:_

; 7440-•52-2 1 Vanadir_rm 39.2 1 P {

17440-66-6 Zinc ^ 46.9 ^ P
Cyznide { :NRI

--------' --'
i
_ _ , ^,.

Color Before: BROWN Clarity Before: Tea-urec ="dE

Color Arter: BROWN C.lar.i.ty Aft:er: Artii`acts:

rummen1r s c -

ROCKS

---- -^- U 0 b
FORM I - IN , T.LM02,1



WEST .1 Nf.,HOUSE7HANF C1RD

1

SAIIFI_F:: NUMBER:

J:NURGANJ:C ANALYSIS DATA SHF_'=:"

801976

_.ab Name: SKINNER & SHERMAN LABS. Contract;: 60-:;0-0108

_ab i:ode: SKINER Case No, : RUSH! !! DUAS No, : '3DG No. : 601971

'!atrix (so;il/water): SOCL LaD Sample ID: 04072-06S

_eve.L (low/med): LOW Dare Received: 04/07/93

-Solids: 91_8

Conceni:rat-ion Units 1us7/t_ or mg/Kg dry 1.,)eight) : MG/KG

.

1CAS No. Analyte 1Concentrat:a,on1(; ' Ca 1M 1
.

- -' -
-74.29-90-5 AL_rminum 6300 P I

174.40-z,6-0 Anti.mony 4.0 r' 1F'

7440- 3#;-? 1 Arsen:i.c f NR

7440-:3y-.;5 Sar•i.um 64.3 I P 1"

I7440-4.1-7 F3eryJ.li.um 0.19:1J P

7440-43-9 Cadmi.un'i ^ 0.29:U; IF

7440-70-2 Calcium 3930 IF ^
174.40-47-3 Chromium 16.6 1 1P

7440-48-4 1Cobalt: I 7.4 ;L': ^..IF

:7440-50-8 C:onr)er I 19.1 I P

7439-89-6 Tron 15900 IF
; 7439-92-:t l I_ead :NR ;
;7439-95-4 Magneaium! 4.290 r'

17439-96-5 Manganesel 275 I'

17439-97-6 lMercury I :NR:

17440-02-0 Nickel 10.2 I ;P 1
1 744.0-09-7 ; Potas.s.iurn 1 1260
17782-49-2 ISelenium ; . ;Nh'I

I 74.40-22-4 ! Si.lver I 0. 96 I U.
17440-23-6 Sodium 1 239 Li' 1' ;'

1 744.0-28-0 1 Tha l l i.am 1 ^ NR;
17440-62-2 Vanadi.um ^ 35.6 P
17440-66-6 Zinc ; 69.1 1 IF

Cyani.de ; NR 1
. . • . .

:c+J.or Before: BROWN Clarity Be'fore: Texture: FTNE.

::olor After^: BROWN Clarity Atter: Artifacts: YES

:.mrnenirs:

- 1' U Q f

FORM r- IN ILM02. 1



WE:ST I•GHOUS E;/HANFf.)frD

7.

-' SAMPI.°.F. NUMBFR:
I NORGANIC --.:Al.°Y S.IS OATA 4%H_F 1'

B01977
Lab Narne: SKINNER & SHERMAN LABS, Contract: 68-p0-0108

I_ab Code: SKINER Case No. : SH! ! CiI:fAS No, : SDC No. : B01971

Matrix (so:i.l/water): SOIL Lab Sample I0. 04.072-07S

I..evel (low/med): LOW Date Received: 04/07/93

Solids: 90_ 8

Cr,ancentrati.on Units (ugf-- or mg/Kg dry wei.g ht): MG/KG

-- - - - - - - -- °° - .._°._.... --°
1 ;

---.^ _ -° -
^ !

CAS No, ; Analyte Zoncentrat:i.on iC1 O M

; 74.29-90-5 ; Alurninum 6600 ;-; :P I
7440-36-0 :Anti.mony 4.1 Uj 1P I

! 7440-38-2 Arsen:i.r. :NR
1 74.40-39-.3 : Bari.urn 73. 1 1 P 1'

1

...
174.40-41 7 ;Bery.l:Liur::: 0.19 : U: IP
! 7440-t,.3-9 Cadrniurn 0. 30 1 U: P
;7440-70-2 ;Calc.ium 4380 ;P
:7440-47-3 ^ Chromium 1.6, 5 I ^ iP 1
( 7440-4.8-4 Cohalt 8. 0 ; 8 I P
^7440-50-8 Cooper 11.7 ^ I IP
!7439-89-6 ;Iron 16900 P i
17439-92-1 1Lead . ; ;NR;
;7439-95-4 1Magnesiurn: 4490 !P 1
17439-96-6 Mangane!^r. 277 I ;P
17439-97-6 1Mercury :NR1
7440-02-0 Nicke.l 10,:., P
17440-09-7 Potassium. 1280 I ! P
:7782-49-2 ;Selenium 1NR1
:7440-22-4 Silver 0•99 ;U; IF
7440-23-5 ;Sodi.um 261 :B; P
:7440-28-0 1 Thalli.um 1NR1
1 7440-62.-2 ; Vanadium . 38, 9 ; ; P
:7440-66-6 (Zinc 55.2 IF ^

1Cyanide NR ,

----- '- ----•-----------.. °._.^ _^._--- ---

Co1or Before: BROWN

:;olor After: BROWN

Clar:-y Betore:

Clari._= Aft:er:

l•exf<ure: FINE

Artifacts: YES

('arnrnenl-s;
ROCKS;

0 0 8
FORM I - IN I1._M02.1



,JE;ST :LNi,HOUSE/HANF ORD

INORGANIC ANALYSIS DATA SHEET

Lab Name: SKINNER & SHERMAN :_A[35.

L.ah r::oder SK7:Nk"R Case No.

Matrix (soil/water): SOIL

SAMPLE uUMBER:

B01U79

Contract: 68-D0-0108

RUSH! !! Dt9AS No. SDG^ No. : 301971.

Lab Samp].e LD: 04072-085

L.eve.l. ( low/med) c LOW Date Received: 04/07/93

.`.tolLds: 96.3

Concentration tini.ts (uc_r/L or mg/Kg dry weight.) • MG/KG --

,

CAS No. Anal.yte Concentrat9.on { C 0 M

; 7429-90-5 1 A L..rminum 6430 ;- 1 P
1 7440-;i6-0 1 An+- i rncrny 3.9 :U : P
7440-38-2 :Ar•senic :NR;

; 7440- 39-3 t?ar: urn , 66, 3 ;
174.40-41-7 1Cieryl7.i.um; 0.19;U1 P
:7440-43-9 ;Cadmir.rrn 0.29;U; ;P
17440-70-2 Calci.utn 6340 ! i IP
7440-47-3 ; CI-jrr^rni.um 11.0 1 P
7440-4.8-4 1 Cr.,bali: 8.5 I B! !P
7440-50-8 C.or.>ti>er 11.7 P
:7439-89-6 11rnn ; 16900 iP
7439-92-1 Le.yd 1 INR:
:7439-95-4 Magnesiuml 48891 P
7439-96-5 IManganese: 275 P

; 7439-97-6 ! Mercr rry 1 ^ I :NR 1
:7440-02-0

.
Ni c:ke.L ^ 1.1. 6 P

^7440-09-7 Potassir_rm1 1250 1P
7782-49-2 Se_eni.urn ;Nh':
I7440-22-4 SiLver 0.95! Ui P
7440-23-Ci S0d l um 267 f3 ; P
:7440-28-0 lThall.ium I 1 1 1NR:
7440-E,2-2 ; Vanadi.urn 38. 9 P
:7440-66-6 1Zlnc ; 41.9 I I :P
; ;Cyanide NR

-- - -_-°-', _ - - ,

::o].or iiefore: BROWN

;otar After: BROWN

o rnrnent s:
ROCKS

Clarity (3efi'oree

Clarity Arter:

FORM I - IN

Texttrre: FINE

Arti`faohs: YES

-.%'U09

TL_M02. 1



WESTI.NeHOUSE/HANFCiRI,
1

.AMPLE NUMBER:
SNORGANIC ANALYSIS DA't'A ^.aFEI"

t3019s;0
Lab Name: 3KINNER & SHERMAN LABS. Cont.rac:t : 78-D0-0108 _

Lah t:.ode: 3KINER Case No.r RUSH1 ! DUAS No.: SCG No.: 601971.

M.atri. x(,c.? )./water) : So1'l.. Lab Sample = 3: 04.072-095

eve.l (1o.,.%rned) c L.ow Date fiec:eivecic 04./07/93

' So,LLds : 99.8

Concentration Units (r.ag/L or rny/Kg dry weinh,t ): MG/KG

!CAS No. Analyte Concentration:Cl (J 1M

7429-90-5 A.tc.iminum 4.8. 4' P
I"1440-36-0 :Ant.imony 3.7 .UI .P
17440-38-2 !Arsen:ic ^ INR'
1 744.0-39-;i l f.iari c.Im I 0, t4 1 ' 3: P .
17440-4.1-7 ;[3eryl.liuml 0.181ti; : P
1744.0-43-9 Cadmium 0. 27 U :P
1744.0-70-2 1Calcium I 36.7 Ci: P
1 7440-47-3 Chrornir.Im 0. 821 U: P
74d.0-4.8-4. Cobal. t 0. 62 1 U I 1 P
7440-50-£3 Copfaer ^ 0.95:W P
74.39-89-6 1 Iron ; 452 P
74.39-92-1 Lead ;NR;
174.39-95-4 1Magnesiuml 7.2.8 1U: P .. .
17439-96-5 Manganesel 0.8018; P .
7439-97-6 Mercury NR1,

1 744.fC1-f712-0 Nickel ^ 1. 1 U: i P ...
17440-09-7 ;Potassium: 24.1 U; P
17782-49-2 ISelenium ^ ; INR
17440-22-4 Silver 1 0.9011j1 1P "
17440-23-5 ;Sodium ^ 49.0 E?1 IP
74.4.0-2r.3-0 :'fhal7.i.um :NR;
7440-62-2 ^Vanadium 1 0.78;11 l :P

1 744.0-66-6 1 Zinc 1 4.5 P
Cyani.de :NR;

----__-__---' ---------' --..__
i

_...-.......
-'--^' ----

^...._.^

Color r3et rre: WH'I'i'F

Color Attr=••r WHT.7fS

^lc?mrnenl: _.:

RoUMS.:

Clarity f>efore:

Clari.ty After:

FORM I - IN

Tex,"ure: FINE

Arr _t'aci:s: YES

---̀ - UU10
.1:L.M02. 1



• ^gig fuA
Thermo Analytical Inc.

Skinner & Sherman Labs., Inc.
300 Second Avenue • al^ ^,^
Post Office Box 521 - ,97 !y

MAYWaltham, MA 02254-0521

(sn 890-720o
^

1 ^
II

flE(^
FAX (617) 890-3883

^ .''-.•t^ -:^^^d^` ^ ^._. -. i

May 18, 1993

TMA/NORCAL
2030 Wright Avenue
Richmond, CA 94804
Attention: Dan Steurmer

a t Control Narrative

Soone
Nine (9) soil samples were submitted to TMA/Skinner & Sherman
Laboratories, Inc. on April 7, 1993 from TMA/NORCAL. The
samples were analyzed for arsenic, selenium, lead and thallium by
GFAA only. The analysis was performed under Skinner and Sherman
work order 5305051.

Methodolocrv
The samples were prepared, analyzed and reported in accordance
with the USEPA Contract Laboratory Program Statement of Work
ILM02.1

Discussion
All quality control requirements were met for the samples with
no exceptions.

Please feel free to call if there are any questions concerning
the data package.

Respectfully submitted,

TMA/SKINNER & SHERMAN LABORATORIES, INC.

'V41Z 10
Steven R. Provencal
Lead Chemist

i •n.^ 8't"0.te _



WESTINGHGUSE/HANFt7RD

I

>AMPLE NliM11F,•R:

INC=SANIC ANALYSIS DATA SHEET

i
i L701'a?1 i

Lab Name: SKINNER & SHERMA:. LA85. Contract.: 68-D0-0108 ;_.,,•,,,,,,_.,__.._..f

Lab Code: SKINER Case No.: N3•-04-0205AS No.: 5DG No.: B01971

Matrix ( soil/water): SOIL Lab Sample ID: 05091-01S

Level ( low/med): LOW Date Received: 04/07/93

% Solids: 97.0

Concentration Ur:its (ug/L or mg/Y.g dry weight): MG/KG

;CAS No. :nalyte ;Co ncentrationlC; 0 ;M I

; .................._... .
;

_ .. ..... .. ... ... .. 1 ...
^

..i _.. ..._.. .. .... .... ....... ....
1

.
^ ^

... .._..i
7429-90-5 ;^L.uminum INR!
7440-36-0 ;=,timony ;NR;
7440-38-2 iA'senic 2.9 i S IF i
17440-39-3 ?=-rium ;NR;
17440-41-7 Eeryllium; INR1
17440-43-9 Cadmium ;NR;
17440-70-2 ; Ca10iUm 1 NRi
17440-47-3 ;:'.romium ;NR;
17440-48-4 : ^.balt NRi

1 7440-50-8 ;=:pper NR;
17439-89-6 ; :on !NR;

17439-92-1 ;'- aad ; 17.3 1 ;IF
7439-95-4 ,`sgnesiuml MR;

17439-96-5 ;"anganesel ;NR1

17439-97-6 :'ercury NRI

;7440-02-0 ;`.'ckel INR;
17440-09-7 ,Fntassiurn; WR1
;7782-49-2 ;ct! ienium 0.661 U; IF 1
;7440-•22-4 ;S:lver ;NR;
17440-23-5 ;^^dium I NR;
;7440-28-0 ; -callium ; 0.54U: IF_;
;7440-62-2 ;':=-nadium ; ; NR1
7440-66••6 ;-_nc NP.;

........... ... 1C: anide 1 !NR;
--....___.._... .._........ .... _......_.-_.......... _.. .^ ..... ..... __^.....^

Color Before: BROWN Clarity Before: Texture: COARSE

Color After: BROWN Clarity After: Artifacts:

-"002



WESTINGHOUSE/HANFORD
1

INORGANIC ANALYSIS DATA SHEE-

Lab ":ame: SKINNER & SHERMAN LABS. Contract: 68-D0-•0108

Lab Code: SKINER Case No.: N3-04-020SA5 No.:

Matr:s (soil/water): SOIL

Level (low/med): LOW

k Solids: 99.2

SAMPLE vUMBER:

B9'_" 72

..._.._.._._ .......:._....,

SDG No.: 301971

LaD Sample ID: 050^:-025

Daze Received: 04/37/93

Concentration Units (ug/L or mg/Kg dry weight): Mr,/KG

CAS No. Analyte Co ncentrat.ion;C: 0 M

_ i..... ...... _......... _..._. ... _ ... . , i
17429-90-5 Aluminum . INR;

17440-36-0 ;Antimony NR;

17440-33-2 1Arsenic 1.4 B; 'a IF
17440-39-3 Barium ;NR;

7440-41-7 ;Berylliumi ;NRi
7440-43-9 Cadmium { 1NR1

{7440-70-2 Calcium INRI

7440-47•-3 ;Chromium 1NR1

7440-48-4 ;Cobalt NR1
17440-50-8 {Copper `• ;NR;

17439-89-6 Iron ^ [ {NR!
17439-92-1 ;L.ead 3.9 ;F
17439-95-4 Magnesium; :NRI

17439-96-5 Manganesel { ;NRI

17439-97-6 ;Merct^y NR:

7440-02-0 Nickel ;NRI

7440-09-7 ;Potassiuml NR; _

17782-49-2 ISelenium 0.65M W IF
17440-22-4 Silver iNRi
17440-23-5 ;Sodium NR

7440-23-0 Thallium
7440-62-2 Vanadium ; . ;NF•{

7440-66-6 Zinr•. 1NR;

,,,,,•,,. ;Cyanide I NR;

......_...._.. .....
,

.._: .._..__ _....... , ._.....

Coior eefore: BROWN Clarity Before: 1'exturn: COARSE

Color After: BROWN Clarity After: 4rtifact_:

Comme^te.c

. ........ .... ...... .......... .-......... ....... .:__.
003

FORM I - IN 1LM02.1 .



WESTINGHGUgE/HA'.=DRD

I

INORCAY.IC ANALYSIS D^'A SHEET
SAMPLE NUMBER:

.. .

B0197a

^,_...,....._...

$DG No.: B01971

Lab Name; SKINNER & SHERMAN L.4BS. Contra;.t: 68-D0-0102

Lab Code: SKINER Case No.: N3-04-020SA^- No.:

Matrix (soil/water): SDIL

Level (low/med): LOW

% Solids: 96.2

Lab Sample ID: 05051-03:,

Date Received: 04/07/93

Concentration Units (ug/L or mg/K; dry weightj: MG/KG

CAS No. Analyte Concentr-a:ion;C; 0 M

^ ......._.....__._.^... ..^ ..___-._.-_.._._.^ ...._.__`-- -....._^ .. ^ .-_'---. ^. .......^
7429-a0-5 Aiuminum 1NR1
7440-36-0 Antimony NR;

7440-33-2 Arsonic 2 .2 S ;F

17440-39-3 Barium 1NR
;7440-41-7 1Beryllium ; NR;
17440-43-9 Cadmium ; NR;

17440-70-2 Calcium INR;
17440-47-3 Chromium NR:
17440-.43-4 Cobalt iNRi
17440-50-$ Copper ^NR;

7439-89-6 ;Iron NR;
7439-q2-1 !Lead
7439-95-4 1Magnesiuml ;NRI
17439-96-5 Manganesei ;NR;

17439-97-6 1Mercury 1NR1
17440-02-0 Nickel NR

17440-09-7 Potassium! NR;

17782-49-2 1Selenium 3.691U; b! ;F

17440-22-.4 Silver iNR1

17440-23-5 (Sodium ;NR;

7440-'28-0 Thallium ; 0.561U; IF
7440-62-2 1Vanadium NR;

174.40-66-6 2inc NR;

i......_.__._...._..,_ iCyanide iNRi

i _.._--_...--.. ..,i ._ ____._....._i ..._.__.__..._ ._..._._.i
j

.____. .....i ._..

Color Before: BROWN Clarity Before : Texture: COARSE

Color After: BROWN

Comment.<.:

Clarity .Otter: Artifaots:

004
FORM I - !'. 1LM02:1



WESTINGHOUSE/HANFORD
1

SAMPLE NUMBER:

INORGANIC ANALYSIS DATA SHEET

801974

Lab Name: SKINNER L SHERMAN LABS. Contract: 68-00-0108 1_.__._..._......._.^_.__.i

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: B01971

Matrix isoil/wat.er): SOIL Lab Sample ID: 05051-045

Level ( iow/med): LOW Date Received: 04/07/93

. Solids: 99,2

Concentration Units (ug/L or mg/Kg dry weioht): MG/KG

,

-'_•`-.._.._.___.........._ ......
1 11 1

..........._... ..........
11 ,

_ _
11

CAS No. Analyte Concentratitln;C; 0 M
1
1 ...._._,.„.

___
17429-40-5

, 1
..1 ..._.._-..___•__....1 _...........-_._..._ .....

;Aluminum

1 1
.......... 1 .i ..........,....

1 1 -
.: ._ 1

,NR;

7440-35-0 IAntimony NR;

7440-1'3-2 ;Arserric 2.2 1 S IF
7440-31-3 ;Barium NRI

1 7440-4:-7 ;Berylliuml iNR: -
;7440-43-9 Cadmium NR;

17440-73-2 ;Calcium ;NR;

17440-47-3 1Chromium 1 jNRI

(7440-.4c.-4 !Cobalt 1 NRi
17440-50-8 !Copper jNRI

;7434-89-6 ;Iron ;NRI

17439-92-1 :Lead 4.2 ;F

^7439-+5-4 Magnesiuml INC

17439-96-5 IManganese! ;NRI

;7439-97-6 11ercury jNRI

7440-02-0 Nickel (NR;

17440-09-7 1Potassiuml jNRI

7782-49-2 ;Selenium 0.64;U1 W IF I

17440-22-4 :Silver ; ; NR; --

;7440-2L-5 ;Sodium I ;NR(

17440-2c-0 {Thallium 0.52;U; IF I
17440-6'4-2 iVanadium

7440-66-6 Zinc

.___._.._. ICyanide ^ ;NR;. .
, '
1 ....... .... .... ..

, ,
... ....__.._...__.,..1 .............. .

1 1
.....,. 1 1 _ ...

1 1 ^
, ... 1

Color Before: BROWN Clarity Before: Texture: COARSE

Color .4fter: BROWN Clarity After: Artifacts:

Commenta.

... .. . .. . ..... . . . .. _,

,...._ . ................. ._.... . . . _..._......__..................... . .... , ..,... .._.....,.

,._._............__.'---'----._...._..___.__..___..._ ............._........... ........._.............. .._._....__,...___..._,.......____.e ^. .

_._....._._.__.__-_________.._.____..____.__ 005
FORM I - IN ILM02.1 ,



• WESTINGHOUSE/HANFORD

I

iAMPLE NUMBER:
INORGANIC ANALYSIS DATA :HEET . ........._........_.......,

Ii01475
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SK.INER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix ( soil/water): SOIL Lab Sample _D: 05051-055

Level (1ow/med): LOW Date Received: 04/07/93

". Solids: 96. 2

Concentration Units (ug/L or mg/K9 dry weight): MG/'f.G

_....._ _ _._ .._.._..__._. ........... ..._._..;

CAS No. Analyte IConcentra tion;C; 0 M
i ............. ...-_.-.i ..._-..........._ _._._._ : .: ...._..__^....

7429-90-5 Aluminum jNRj
17440-36-0 Antimony NR;
7440-38-2 ;Arsenic 1.5 1B1 W IF
17440-39-3 Barium NR:.
17440-41-7 Beryllium; NRI
17440-43-9 Cadmium ;NR;
7440-70-2 Calcium I ;NR;
7440-47-3 ;Chromium jNRj
;7440-48-4 ;Cobalt ;NR;
17440-50-8 Copper jNRj
17439-89-6 Iron NR;
17439-92-1 ;Lead ; 3.9 ;F
17439-95-4 Magne.sium; NR'
17439-96-5 ;Manganese; ;NR:.
7439-97-6 Mercury NR;
I7440-02-0 ;Nickel ;NR;
;7440-09-7 ;Potassium: NR;
17782-49-2 Selenium 0.67;U; W IF
;7440-22-4 Silver NR;
17440-23-5 (Sod',um ; ;NR;
17440-28-0 Thallium 1 0.54;U; ;'r
17440-62-2 ;vanadium ;NR;
7440-66-•6 IZinc NR;

................._., 1Cyanide ;NR1

:....... ----- _ __.,. .^ __................,......... .......__... _.._..__:.:._.._..._ ..
,

. ! , ,.

Color Before: BROWN Clarity Before: Texture: COAR;SE

Color After: BROWN Clarity After: Artifacts:

Comments:

FORM I IN ILM02.1 0 06



WESTINGHC:SE/HANFORD

SAMPLE NUMBER:

INORGANII'. AN.4L+cIS DATA SHEET

801976 ;
Lab Name: SKINNER & SHERMAN LABS. ^ontract: 68-D0-0108 ;

Lab Code: SKINER Case No.,. N3-04-020SAS No.: SUG No.: 801971

Matrix (soil/water): SOIL Lab Sample ID: 05051-06S

Level (low/med): LOW

k Solids: 97.6

Date Received: 04/07/93

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

CAS No. Analyte Co r.centration;C; 0 ;M

.....,....,._..___..
;7429-90-5

.: ___"__..._......i ...
Aluminum

.. .."---......._.....i ^ .---.._....i.__^
NRI

17440-36-0 Antimony NR;
17440-38-2 Arse.nic 2.1 5 IF ;

7440-39-3 ;Barium ; NR;
:7440-41-7 Berylliuml • ;NR;
17440-43-9 ;Cadmium ;NRi

174&0-70-2 ;C31ciUm iNRi
17440-47-3 ;Chromium NR1
17440-48-4 1Cobalt iNR!
7440-50-8 ;CoPPer INR;
17439-89-6 ;Iron { 1NRI
17439-92-1 Lead IF
17439-95-4 ;Magnesium{ :NR;

17439-96-5 ;Manganese; ;NR;
17439-97-6 Mercury I NR:
17440-02-0 Nickel . ; ;NR;
17440-09-7 ;Potassium; NR1
17782-49-2 Selenium I 0-65 U; MW IF
;7440--22-4 ;Silver ;NR{
7440-23-5 ;Sodium 1 NRI
17440-28-0 ;Thallium 0.53:U; IF
17440-62-2 1Vanadium ;NR:
7440-66-6 ;2inc NR;

Cyanitle NRI -

-^ ....__.__-_ ... ... ..
i

.. . . .......... _......
^

. _...._._.. _.,..

Color Before: BROWN Clarity _=fore: Tezture: r,OARSE

Color After: BROWN Clarity <fter: Ar'tifac.t.s:

Coinments:

FORM 1 - IN ILM02.1
007



' • WESTINGHOUSEIHANFORD

1

SAMPLE NUMBER:
,_ ................-.:._INORGANIC ANALYSIS DATA SHEET

B01977

Lab Name: SKINNER & SHERMAN LABB. Contract: 68-D0-•0108

Lab Code: SKINER Case No.: N3-04-020SAS No.: SUG No.: 801971

Mutrix (soil/water): SOIL Lab Sample ID: 05051-07S

Level (low/med): LOW Date Reoeived: 04/07/93

Solids: 87. 6

Concentration Units (ug/t o r mg/Kg dry weight): MG/KG

._.._.___._.___. .._ .................,_._..._ __.._...._....__.... _._...._._._.......... .,...__.. ^

:CAS No. Analyta ;Co ncentration;C; 0 {M

^ ,......__._._.-_. ..i.....__ ............ .. .. ..........._._..._._.,_i ._,..._.._........
,
,.

,

7429-90-5 Aluminum NR;
7440-36-0 Antimony NR;
7440-38•-2 ;Arsenic 2.4 $ IF

7440-39-3 Barium NR;

7440-41-•7 Beryllium; 1NR;
7440-43-9 Cadmium 1 I :NR;
;7440-70-2 1Calcium iNRI
;7440-47-3 IChromium INR;
;7440-•48-4 ;Cobalt iNRi
7440-50-8 1Copper ;NR{
;7439-89-6 Ilron INR;
7439-42-1 1Lead IF
;7439-95-4 1Magnesiuml 1NR;

;7439-96-5 Manganese; ;NR;

7439-97-6 Mercury INR;

7440-02-0 Nickel ;NR;
17440-09•-7 ;Potassium; 1NR;
1,7782-49-2 ;Selenium 0.74;U; iF
7440-22-•4 Silver i iNRi
7440-2.3-5 Sodium ;NR;

7440-•28- 0 Thallium 0.60U W 1F
;7440-62-2 Vanadium iNRi

7440-66-6 ;Zinc ;NR;

; ...._._._._._..._.... :Cyanide I { ;NR;

^ .. .-...._ ..... . .. .............. ....,. _. _.....^^.._._..,_..i , .._.___...,.._..,

Color Before: ?ROWN Clarity Before: Texturr: COARSE

Cc•lor After: EROWN Clarity After: Artitacts:

Comments:

FORM I - IN ILM02.1 V O8



SJESTINGHDUSE/FiANFDRD
1

SAMPLE NUMBER:

INORGANIC ANALYSIS DATA SHEEr

B01979

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-C2-0108

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: B01971

Matrix (soil/water): SOIL Lab aample ID: 05051-08$

Level (low/med): LOW Dat<_ Received: 04/07/93

% Solids: . . 99.4

Concentration Units (ug/L or mg/Kg dry wei;;t): MG/KG

CAS No. Analyte ConcentrationlC; : ;M

, ........-_«..-v„-... ,.., . ..._.....-.,,,-„-,^.,,..^ . ...
I ,

.........
---

-..............., .
t I

.. ........I ....,

7429-90-•5 Aluminum NR;
7440-36-0 Antimony NR;
17440-38-2 Arsenic 2.0 IB; - IF 1
1 7440-39-3 Barium NR•

17440-41-7 Beryllium; NRi
17440-43-9 Cadmium NR;
17440-70-2 ICalcium NR;

17440-47-3 1Chromium ;NR;

17440-4.2-4 ,Cobalt 1 ^ NRI

17440-50-8 !Copper NR;

1 7439-89-6 11ron NR1
17439-92-1 ILead 3.3 IF
17439-95-4 Magnesium( ;NR1
7439-96-5 ;Manganese; NR
17439-97-6 Mercury I I :NR;

7440-02-0 Nickel 1NR1
;7440-09-7 IPotassiuml INR;
17782-49-2 ;Selenium 0.66{U; .. ;F
7440-22-4 Silver ;NRi

17440-23-5 !Sodium INRI
;7440-28-0 IThallium 0.54;U; IF
;7440-62-2 Vanadium 1 INR;
7440-66-6 ;Zinc 1NRI

..._.....___.._.... . 1Cyanide NC

..._.-_....._._ _ ..., ._------ -...... .... ^ ... ._......... __._._._.._..r .. . ..

Color Before; BROWN Clarity Before: Texturer COARSE

Color After: BROWN Clarity After: Art.ifacts:

Comments:

009
FORM I - IN iLM02.1



WESTIN6HOUSE/HANFORD

1

SAMPLE NUMBER:

INORGANIC ANALYSIS DATA SHEET
^

B01980

Lab Name: SKINNER & SHERMAN LA'eS. Contract: 68-D0-0108 ;„-._-,.-.,,.-_,,,-

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix (soil/water): SOIL Lab Sample ID: 05051-09S

Level (low/med): LOW Date Received: 04/07/93

2 Solids: 100. 0

Concentration Units ^ug/L or mg/Kg dry weight): MG/KG

- _ ^. _ ^^... _ __...._ _ .... __._.._ ...._ ... ......

;CAS No. Anal';te Concentration;C; 0 M

............_..._._, -...... .... .__......-...__._.i._i ........... _.... i .....,
7429-q0-5 Aluminum NR;
17440-36-0 ;Antisony iNR; •

17440-118-2 ;Arser.ic ; 0.481 U1 {F
;7440-39-3 8ariu: NR1

17440-41-7 {Beryl'_iuml ;NR;
;7440-43-9 Cadmium ;NR;

I7440-70-2 ;Calcium NR1
17440-47-3 Chromium ;NR;
i7440-42-4 Cobai: iNRi
17440-50-8 {Coppe^ iNRi

° ;7439-89-6 ;Iron 1 ^ { {NR:
1743e-o2-1 ;Lead ; 0.3418; IF
1743s-95-4 ;Magnesium^ 1 INRI
17439-96-5 ;Manganesel i i ;NR;

;7439-97-6 ;Mercury 1 1NR1
I7440-02-0 ;Nickel INRI

7440-09•^7 Potassium! INRI
17782-9-2 ;Se1e-:um ; 0.63;U; w IF 1 ,.
17440-22-4 ;Silver ;NR;

7440-23-5 !Sodii::; iNR^

17440-28-0 Thall:um 0.52^U; ;F
;7440-62-2 1Vanaci:01 1 NR1.

7440-66-6 ;Zinc { NRj

i.,. ...__..... ;Cyani_-e 1NRi .. .

. ...... . . .. ...... ........... ....__.._-,, .., ... ....... .,, ..
,,

Color Before: BROWN Clarity Before: Texture: COARSE

Color .After: BROWN Clarity After: Artifacts:

Commer,t.s: ^ -

.,...._._.._......._ ................. ._. _..... . ..... . .,.,. ... ,. .....-...,.. _.............. .. ...._.... _ _...

.......... ......... ....._.,...._....... _._._ ....... ...-
_.__._..__.._...___...... _.......... ___._^..___......__,....-_---....__,_____________._.._.._.._.__. _......,___.... .... _..__...__.._.....

_.... .---____.__ __._...._._....__^..._..... _.__.............____ 010
FORM 1 - IN ILM02.1
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Thermo Analytical /nc.

TMA/Norcai

2030 Wright Avenue _

P O. Box 4040

Richmond, CA 94804-0040

(510) 235-2633 Fax No. (510) 235-0438

April 13, 1993

Ref. TMA/Norcal N3-04-024-7177

Ms. Briana Colley
Westinghouse Hanford Company
2355 Stevens Drive
MSIN H4-23
345 Hills Street/3000 Area
Richland, WA 99352

Dear Ms. Colley:

^
^~ ^ Qp

• ^ ^̂

SENT BY FEDERAL EXPRESS

Enclosed in the Summary Data Section, are the gamma scan results for the soil samples from SAF
#930045 Location we received 6 April 1993. The QA/QC results are also given in the Summary Data
Section. The Summary Data Section is numbered pages I to 35, and the appendices are numbered pages
36 to 149. The samples were processed on a rush basis.

Please call if you have any questions concerning this data.

Sincerely,

r-^^^^1^CL.L

Dinkar P. Kharkar, Ph.D.
Manager, Nuclear Programs

DPK/ss

Enclosures: Section 1 and 2
Appendices

^ \.Yu- -a.^"i ? 8^S.:n') „i a.in \ •

1 y S29t,



SDG 7177 Client Westin2house Hanford
Contact Dinkar P. Kharkar Contract MBH-SVV-069262

CASE NARRATIVE

1.0

2.0

GENERAL

Soil sample results from SAF #930045 Location (TMA/Norcal Group 7177) are provided in this
report. TMA/Norcal Group 7177 is comprised of the nine samples listed:on the Chain-of-
Custody documents below which are identified as samples 1 through 9.

1.1 CHAINS-OF-CUSTODY

This report includes data from samples delivered under Chain-of-Custody documents
Field Logbook No. WHC-N-205-22.

1.2 SAMPLE VOLUME

One L plastic bottles containing the samples were received for the analyses.

1.3 MISSING SAMPLES

All samples were accounted for in an undamaged condition.

1.4 HOLDING TIMES

Samples were collected between 3/31/93 and 4/02/93 and sample processing was initiated
within 180 days of collection.

OUALITY CONTROL

The internal quality control consisted of one sample each of a laboratory control, a blank, and
a replicate. All original analyses were performed with QC samples 7177-10 through 7177-12.

The QC samples were prepared and labelled by the quality control officer. Copies of The QC
notebook pages are included in the data package.

2.1

2.2

LABORATORY CONTROLSAMPLES

The MDA of the result for 54Fe was higher than the RDL due to slightly higher
background. The LCS recoveries for gamma nuclides were satisfactory.

BLANKS

The MDA's of the results for all gamma scan analyses met RDL requirements.

Case Narrative Section
Page 1 of 2

TMA



TMA

SDG 7177

F
Client Westinehouse Hanford

Contact Dinkar P. Kharkar Contract MBH-SW-069262

CASE NARRATIVE

2.1 LABORATORY CONTROL SAMPLES (cont'd)

2.3 REPLICATES

Results were satisfactory for all replicate analyses. The MDA's of the results for gamma
nuclides for the replicate of sample number B01971 were higher than RDL because of
the small aliquot available for analysis.

3.0 ANALYTICAL NOTES

3.10 Gamma Scan Analyses : Gamma scan analysis did not find positive concentration of
gamma nuclides in any of the samples analyzed except for "'Cs in sample number
B01971. The underlined sample MDA's were for s'F'e, due to the short half-life of "Fe.
The aliquot for sample number B01975 was smaller than the normal aliquot of 750
grams.

Case Narrative Section
Page 2 of 2



N304024 12

TMA NORCAL
REPORTING GRWP 7177

REPLICATE
B01971

SDG 7177

Contact Dinkar Kharkar

REPLICATE

Lab sample id N304024-12

Dept sample id 7177-012

ORIGINAL

Lab saaple id N304024-01

Dept sasple id 7177-001

Received 04/06/93

% moisture 7.6

CLient Westinghouse Hanford

Contract MBH-SW-069262

Client sample id B01971

Matrix SOIL

Collected 03/31/93

Chain of custody id 003650

PARAMETER

REPLICATE

pCi/G

2o ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

W1ALI-

FIERS TEST

ORIGINAL

pCi/G

2o ERR

(CWNT)

NDA

pCi/G

QUALI-

FIERS

RPD

%

3o PROT

TOT LIMIT

GAMMA SCAN ANALYTES

Potassium 40 13 2.2 GAM 13 0.96 0 43
Iron 59 :,U'.. . 0.3 0.05 U GAM U ..0^1 U
Chromium 51 0.9 U GAM 03 U
Cobalt60 .. 0.2 . 0.05 U . GAM U 0.05 U
Zinc 65

,
U.:.. ,.0:3.. U": GAM

,
V:..

..:._
0; U

-,:.
._:..

Ruthenium 106 U'•.

...

GAN U::.. U
Cesiuo 134 U;", ,::. U rf. . .. GAN 0705 U

;'i
Cesium 137

.. .,
0.05

..: ,:
U. GAM 0.094 0.046 T^^ 72b 212

Eurapium 152 0.1 U.:.; GAM l7-°^^ U
Europium 154 .U.a.' 071 0.1 :;:..U GAM ...U'• ,:-:0:06 U .,,

Radium 226 0L48 0.22 GAM 0:48 0.088 81
Thorium 228 0:73 0.18 GAM 0:63 0.055 ^^ - 75ci 52
Thoriuo 232 0.57 GAN 0.54 0.15 ''72r 157

REPLICATES

Page 1

SUWARY DATA SECTION

Page 10

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Farm DVD-REP

Version 2.23

Report date 04/13/93



T M A N O R C A L

REPORTING GROUP 7177

N304024-01 .,- 6019T^

DATA SHEET ^^^

SDG 7177 Client Westinghouse Hanford

Contact Dinkar Kharkaa Contract MBH-SVV-069262

Lab sample id N304024-01 Client sample id B01971

Dept sample id 7177-001 Matrix SOIL
Received 04/06/93 collected 03/31/93

% moisture 7.6 chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

PIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 13.. 0.96 GAM
Iron 59 14596-12-4 U 0.1 0.05 GAM
Chromium 51 14392-02-0 U 0.3 GAM
Cobalt 60 10198-40-0 0.05 V,Y GAM
Zinc 65 13982-39-3 GAM
Ruthenium 106 13967-48-1 ^'.U'^-.. GAM
Cesium 134 13967-70-9 0X5 GAM
Cesium 137 10045-97-3 -:;;'0.094 0.046 0.05 GAM
Europium 152 14683-23-9 = U;.--" ,0:09 0.1 GAM
Europium 154 15585-10-1 U., 0:06 0.1 U.^.. _ GAM
Radium 226 13982-63-3 i..0:45 0.088 -.: - GAM

Thorium 228 14274-82-9 '".0:63 0.055 GAM
Thorium 232 7440-29-1 ^0:54 0.15 - '- GAM

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 11

Lab id TMAN

Protocol WHC-HEIS_

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



T M A N O R C A L

REPORTING GROUP 7177

N304024^02 B01972

D A T A 8 H E E T

SDG 7177 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N304024-02 Client sample id B01972 _

Dept sample id 7177-002 Matrix SOIr.

Received 04/06/93 Collected 04/02/93

% moisture 6.5 Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2c ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 13 0.97 GAM
Iron 59 14596-12-4 U 0.1 0.05 U.. GAM
Chromium 51 14392-02-0 U 0.3 _ U. GAM
Cobalt 60 10198-40-0 U ..'0:05 0.05 U GAM
Zinc 65 13982-39-3 U... 01 GAM
Ruthenium 106 13967-48-1 .._.U:. ,-.0. 4 U:a:. GAM
Cesium 134 13967-70-9 U. 0.05 U.^,:;; GAM
Cesium 137 10045-97-3 U: 0:04 0.05 U::'•-, GAM
Europium 152 14683-23-9 •^-.6 08 0.1 GAM
Europium 154 15585-10-1 U.._ 0.1 [I,., GAM
Radium 226 13982-63-3 ^0.51 0.092 GAM

Thorium 228 14274-82-9 0.70 0.053 GAM
Thorium 232 7440-29-1 .0.91 0.21 - GAM

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 12

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



T M A N O R C A L

'REPORTING GROUP 7177

N304024-03.

DATA SHEET
B01973

SDG 7177 Client Westinahouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N304024-03 Client sample id B01973

Dept sample id 7177-003 Matrix SOIL

Received 04/06/93 Collected 04/02/93

% moisture 10.0 Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 14. 0.93 .: . GAM
Iron 59 14596-12-4 U 0:1 0.05 GAM
Chromium 51 14392-02-0 '.. U 0.4 U . GAM
Cobalt 60 10198-40-0 U 0.05 U. GAM

Zinc 65 13982-39-3 ..' U.. U GAM

Ruthenium 106 13967-48-1 GAM
Cesium 134 13967-70-9 .-..U. -.^0:05 U GAM
Cesium 137 10045-97-3 -^ U 0^04 0.05 U^;... GAM

Europium 152 14683-23-9 .U, `Os'1 0.1 tT; GAM
Europium 154 15585-10-1 U:...'.. . . 0:06-.,.. . . 0.1 U : GAM
Radium 226 13982-63-3

_
.."'0:59 0.096

. ._:: .
.. .

. ..::..
GAM

Thorium 228 14274-82-9 ^1:2 0.093 - GAM
Thorium 232 7440-29-1 .-0.87 0.23 GAM

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 13

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



TMA NORCAL
REPORTING GROUP 7177

N304024-04. 801974

^- DATA SBEET

SDG 7177 client Westinahouse Hanford

Contact Dinkar Kharkar^ Contract MBH-SVV-069262

Lab sample id N304024-04 Client sample id B01974
Dept sample id 7177-004 Matrix SOIL

Received 04/06/93 Collected 04/02/93
^ moisture 6.1 chain of custody id 003650

PARAMETER CAS NO

RESULT

pci/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pci/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 14 1.0 GAM
iron 59 14596-12-4 U 0.09 0.05 U^ GAM
Chromium 51 14392-02-0 - U .0.3 GAM
Cobalt 60 10198-40-0 U:. ^ 0:05 0.05 U::,.' GAH
Zinc 65 13982-39-3 0.1 = GAM

Ruthenium 106 13967-48-1 .:-.. U:., .0.3 GAM
Cesium 134 13967-70-9 .U... Q GAM
Cesium 137 10045-97-3 .: . U:;, . , 0.04 0.05 W. GAM
Europium 152 14683-23-9 0:09 0.1 II" GAM
Europium 154 15585-10-1 0.1,. U:'c? . _,.,. GAM
Radium 226 13982-63-3 ,i0.59 0.085 GAM

Thorium 228 14274-82-9 0.82 0.059 GAM
Thorium 232 7440-29-1 .0:89 0.20 . , ,. GAM

DATA SHEETS

Page 4

SUMMARY DATA SECTION

Page 14

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



TMA NORCAL
REPORTING GROUP 7177 :

N304024-05.^- 801975
DATA SHEET

SDG 7177 client Westinghouse Hanford

Contact Dinkar Kh rkar Contract MBH-SVV-069262

Lab sample id N304024-05 Client sample id B01975

Dept sample id 7177-005 Matrix SOIL -

Received 04/06/93 Collected 04102/93

% moisture 11.9 Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES
Potassium 40 13966-00-2 14 1.1 GAM
Iron 59 14596-12-4 U 0.1 0.05 U.:,, GAM
Chromium 51 14392-02-0 U.: -..".0:3 GAM
Cobalt 60 10198-40-0 U. ^^0:05 0.05 U.j:, GAM
Zinc 65 13982-39-3 .U...;- 0:1 GAM

Ruthenium 106 13967-48-1 U.. 0.4 ,,, GAM
Cesium 134 13967-70-9 ;:06 GAM
Cesium 137 10045-97-3 U'._ A:05 0.05 U3.,, GAM
Europium 152 14683-23-9 09 0.1 Ua. GAM
Europium 154 15585-10-1 U..:.. 0106 0.1 tF;r;...".. GAM

Radium 226 13982-63-3 0:52.-':. 0.092 GAM

Thorium 228 14274-82-9 0:89 0.088 GAM
Thorium 232 7440-29-1 0:86 0.20 GAM

DATA SHEETS

Page 5

SUMMARY DATA SECTION

Page 15

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



N304024-06

TMA NORCAL

REPORTING GROUP 7177

DATA SHEET
.801976

SDG 7177
Contact Dinkar Kharkar

Lab sample id N304024-06

Dept sample id 7177-006

Received 04/06/93

B moisture 8.3

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id B01976

Matrix SOIL

Collected 04/02/93

Chain.of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

PIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 14 0.89 GAM

Iron 59 14596-12-4 U 0.1 0.05 U GAM
Chromium 51 14392-02-0 U 0:3 U GAM

Cobalt 60 10198-40-0 U i0.04 0.05 U GAM
Zinc 65 13982-39-3 U.,- .0:1... U..' GAM
Ruthenium 106 13967-48-1 U:.. ..-6:.3.- U° GAM
Cesium 134 13967-70-9 U: ,0:05 GAM

Cesium 137 10045-97-3 U .:.b:05. 0.05 U;. GAM
Europium 152 14683-23-9 U. . 0^09 0.1 U: GAM
Europium 154 15585-10-1 U,. 0:06[: 0.1 Ut GAM
Radium 226 13982-63-3 0:48 0.089 GAM

Thorium 228 14274-82-9 0.89 0.093 --- CAN
Thorium 232 7440-29-1 0.86 0.21 GAM

DATA SHEETS

Page 6

SUMMARY DATA SECTION

Page 16

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



N304024-07

TMA NORCAL

REPORTING GROUP 7177

DATA SHEET
^ ,' 801977

1

SDG 7177
Contact Dinkar Kharkat

Lab sample id N304024-07

Dept sample id 7177-007
Received 04 06/93

% moisture 8.4

Client Westinahouse Hanf4rd

Contract MBH-SVV-069262

Client sample id B01977

Matrix SOIL

Collected 04/02/93

Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

( COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 13 1.0 GAM
Iron 59 14596-12-4 U. 0:1 0.05 Ui GAM
Chromium 51 14392-02-0 !-, U U:;'.. GAM
Cobalt 60 10198-40-0 U.. 0.04 0.05 r GAM
Zinc 65 13982-39-3 ':. ...U...

.......
0:1,

. .
. a).::.._ GAM

Ruthenium 106 13967-48-1 U..,.. 0:3„ (i.;^: GAM
Cesium 134 13967-70-9 U 0'105 U. GAM
Cesium 137 10045-97-3 U O':OS 0.05 U:"i,-'- GAM
Europium 152 14683-23-9 0.09 0.1 GAM
Europium 154 15585-10-1 ..... -U, 0.06 0.1 U'.. GAM
Radium 226 13982-63-3 6:`50 0.088 GAM
Thorium 228 14274-82-9 ,0:73 0.058 GAM
Thorium 232 7440-29-1 0:61 0.21 GAM

DATA SHEETS

Page 7

SUMMARY DATA SECTION

Page 17

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

` Form DVD-DS

Version 2.23

Report date 04/13/93



.N304024=08 - -- ^

T M A N O R C A L

REPORTING GROUP 7177

DATA SHEET
B01979

SDG 7177
Contact Dinkar Kharkar.

Lab sample id N304024-08

Dept sample id 7177-008

Received 04/06/93

^ moisture 4.3

Client Westinghouse Hanford

Contract MBH-SVV-069262

Client sample id B01979

Matrix SOIL _

Collected 04/02/93

Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2a ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

FIERS TEST

GAMMA SCAN ANALYTES ^ ' -

Potassium 40 13966-00-2 13 0.92 GAM
Iron 59 14596-12-4 U.. 0.09 0.05 GAM
Chromium 51 14392-02-0 U 0.3 U„.,.' .... . GAM
Cobalt 60 10198-40-0 -^ ' U:; ^ ^ . 0.04 0.05 GAM
Zinc 65 13982-39-3 GAM
Ruthenium 106 13967-48-1 U..:'^

^

: 0:3' U:<:, ,.,:. GAM
Cesium 134 13967-70-9 ^..:., U .-

.. ,.
0:015;

.;. ,.
U.;. ' GAM

Cesium 137 10045-97-3 U 0:.04 0.05 GAM
Europium 152 14683-23-9 0.08

_

0.1. Ui GAM
Europium 154 15585-10-1 0..; 0:05 0.1, - .^.V:i.,.. GAM
Radium 226 13982-63-3 .:.0:53 0.086 ^ ^ ^ GAM
Thorium 228 14274-82-9 -.- :0>76 0.053 .^ . GAM
Thorium 232 7440-29-1 ;... 1.0 0.20 GAM

DATA SHEETS

Page 8

SUMMARY DATA SECTION

Page 18

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

FOrm DVD-DS

Version 2.23

Report date 04/13/93



N304024=09

TMA NORCAL

REPORTING GROUP 7177 .--'.

B01980

DATA SHEET

SDG 7177 Client Westinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N304024-09 Client sample id B01980

Dept sample id 7177-009 Matrix SOIL

Received 04 06/93 collected 04 02/93

^ moisture 0.3 Chain of custody id 003650

PARAMETER CAS NO

RESULT

pCi/G

2o ERR

(COUNT)

MDA

pCi/G

RDL

pCi/G

QUALI-

PIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 0.44 0.20 GAM
Iron 59 14596-12-4 U .0.04 0.05 U.:.:. GAM
Chromium 51 14392-02-0 :U. 0;2 U:..,, GAM
Cobalt 60 10198-40-0 0r02 0.05 U::::._' GAM
Zinc 65 13982-39-3 U.;.,, :Q"06 U GAM
Ruthenium 106 13967-48-1 U;;', GAM
Cesium 134 13967-70-9 : U: '- - , 0702 U. GAM
Cesium 137 10045-97-3 . . ..

. .. .
0'02' . 0.05 .. ...-: GAM

Europium 152 14683-23-9 i,.V..
.

0J04 0.1
. „

U. GAM
Europium 154 15585-10-1 ...`;, U i0:03 0.1 GAM
Radium 226 13982-63-3 '0,11 0.033 GAM

Thorium 228 14274-82-9 0118- 0.037 GAM
Thorium 232 7440-29-1 0:17. 0.084 GAM

DATA SHEETS

Page 9

SUNMARY DATA SECTION

Page 19

Lab id TMAN

Protocol WHC-HEIS

Version Ver 1.0

Form DVD-DS

Version 2.23

Report date 04/13/93



Westinghouse
CHAIN OF CUSTODY DO 3(.e5oHanford Company I

Custody Form initietorM.L.MYERS

Coopany Contact R.C.SMITH/C.E.HEIDEN TeLephone 509-376-2640

Project Designation/Baspling Locations SAF0930045,ERA,SODIUM Collection Date 3/31/93 & 4/2/93

DICHROMATE SITE

Ice Chest No. FieLd Logbook No. WHC-N-205-22

BiIL of Lading/Airbill No. 970891806 Offsite Property No.

Method of Shipment BURLINGTON AIR EXPRESS OVERNIGHT

Shipped to TMA

Possible Sample Hazards/RemarksHA2ARDS UNKNOWN, PRIORITY TURNAROUND, RCRA PROTOCOL, SEE SAMPLE

ANALYSIS REQUEST FOR INDIVIDUAL BOTTLES AND ANALYSIS. -

B01971 (3)BOTTLES

B01972 (3)BOTTLES
B01973 (3)BOTTLES

B01974 (3)BOTTLES
B01975 (3)BOTTLES

B01976 (3)BOTTLES
B01977 (3)BOTTLES

B01979 (3)BOTTLES
801980 (3)BOTTLES

PRlOR1TY TURNAROUND

O Field Transfer of Custody Chain of Possession ( Sign and Print Names)

Relij ished By Date Time Received By Date Time

L( 'S r2^ Q dn.^ ^^c S^ 91 //oc

Cocments:

^1 037



,
C4O(i'4;& -vo.f/)

Westinghouse
Hanford Company SAMPLE ANALYSIS REQUEST

Collector S.M.STEELE Date 'f -2--93

coa4any contect R.C.SMITH/C.E.HEIDEN Telephone (509) 376-2640

Sanple

Nuiber

^ Date

Cotlected

Time

Collected
Nurber and Type of Senple Contefrxrs/Anelyata Required

BUIq S 153 '250 ml g /Chromium VI SW-846 7197

250 ml g/ICP,GFAA Metals,inc.Total Chrome CLP

1000 ml p/ Gamma Spec. RC-30

601A7Z S y 2, q 10(4 250 ml g /Chromium VI SW-846 7197

250 ml g /ICP, GFAA Metals, inc. Total Chrome CLP

1000 ml p/ Gamma Spec. RC-30

6Lfq1 S ^ Z 3 !I S 250 ml g / Chromium VI SW-846 7197

250 ml g /ICP,GFAA Metals, inc. Total Chrome CLP

1000 ml p/Gamma Spec. RC-30

60I S 2 q3 1105 250 ml g/ Chromium VI SW-846 7197

250 ml g/ICP,GFAA Metals, inc.Total Chrome CLP

1000 ml p/Gamma Spec. RC-30

^ S 2 q-js 1150 250 ml g / Chromiun VI SW-846 7197

250 ml g /ICP,GFAA Metals, inc. Total Chrome CLP

1000 ml p/Gamma Spec. RC-30

S ^ 250 ml g / Chromium VI SW-846 7197

50 ml g/ICP,GFAA Metals, inc.Total Chrome CLP

1000 ml p / Gamma Spec. RC-30

60 I 7 7 S q O Lfc) 250 ml g /Chromium VI SW-846 7197

250 ml g/ICP,GFAA Metals, inc. Total Chrome CLP

1000 ml p Gaimta Spec. RC-30

S ^{ 2 250 ml g Chromium VI SW-846 7197
"44V -t 4-2s 250 ml g /ICP,GFAA Metals, inc.Tbtal Chrome CLP

1000 ml p / Gamma Spec. RC-30
*Type ofSample A Air L Liquid SE = Sediment T TisaUe x= Other

DL = Drua Liquids 0 Otl SL = Sludge W Water

DS e Drue Solids S Soil SO = Sotid WE = Wipe

Field informatton SAF 93-045 SAMPLES ARE PRIORITY TURNAROUND

Special Handling and/or storefle SAMPLES TO BE KEPT AT 4 DEGREE C UNTIL ANALYSIS

Possible Senple Hazards

PRIORITY TURNAROUND

A-6000-406 (06/91) WEF060



Coc ^4" aa 3("S-C)
Westinghouse
Hanford Company SAMPLE ANALYSIS REQUEST

COIIectOrM.L.MYERS Date 4-2-93

Company ContactR.C.SMITH/C.E.HEIDEN Telephone ( 509)-376-2640

Sample
Number

* Date
Collected

Time
Collected

Number and Type of Sample Containers/Analysis Required

B01980 S 4-2-93 1015 1,250 ML GLASS,CR 6,SW-846-7197

1, 250 ML GLASS,ICP GFAA METALS, INCLUDE TOTAL

CHROME,CLP METHOD

1, 1000 ML PLASTIC, GAMMA SPEC, METHOD RC-30

*Type of Sample A Air L Liquid SE = Sediment T= Tissue X Other
DL = Drum Liquids O= Oil SL = Sludge W Water
DS = Drum Solids S= Soil SO = Solid WI = Wipe

Field Information S.A.F. 93-045, RCRA PROTOCOL,PRIORITY TURNAROUND

Special Handling and/or Storage SAMPLES TO BE KEPT AT 4 DEGREES C UNTIL COMPLETION OF

ANALYSIS HAZARDS UNKNOWN

Possible Sample HaZardSSUBJECT TO TESTING

PRIORITY TURNAROUIVI)

A-6000-406 (06/91) WEF060 0139



SAMPLE STATUS REPORT FOR E 8022. E-BLANK B01971 TIME: 4/ 2/93 8:37

DISPATCHED: 3/15/93 12:49 SAMPLE HAS NOT BEEN SLURPED

RECEIVF.D: 4/ 1/93 10:34

EXT. DETER. RESUI+TS OR STATUS
^fic*al` %9C'f*[*%%A'% sh***%%'^.'***%%YY*'^e%Sfr%1t***%X%%tt****!f%%

4271 TOT-ACT < 5.00000E Cl pCi/G

04/05/93 09:27 22373 3176 222S 3B

OUT OF GOOD CHARGE

RANGE? ANS? CODE
*%q( *•IC% tE**%E*xt

N Y PE52L

1@002.

SAMPLE STATIIS REPORT FOR E 8023. E-BLARK B01972 T2ME: 4/ 5/93 8:45

DISPATC_IiE]: 3/15/93 12:50 SP.PSPLE HAS NOT BEEN SLURPED

RECEIVED: 4/ 5/93 8: 5

OCT.OF GOOD CfiARGE

EXT. DETER. RESL7LTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PE52L

04/05/93 09:27 '$`373 3176 2225 3B 11003

SAMPLE STATUS REPORT FOR E 8024. E-BLANK B01973 TIME: 4/ 5/93 8:45
DISPATCSED: 3/15/93 12:50 SAMPLE HAS NOT BEEN SLURPED
ARCEIVED: 4/ 5/93 8: 5

OUT OF GOOD CHARC-E
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**%* ^,^%,^,^^,t* *^e^*%^t%t^**^e*^*:^*****^t* t***^**t** %^% *^e% *^r%*,t*
4271 TOT-ACT < 5.00000E 01 pCi/G N Y PE52L

04/05/93 09:28 '8`373 3176 2225 3B 0004

SAMPLE STATUS REPORT FOR E 8025- E-BLANK B01974 TIME: 4/ 5/93 8:,50
DISPATCHED: 3/15/93 12:50 SAMPLE HAS NOT BEEN SLUi2PED
RECEIVED: 4/ 5/93 8: 5

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RAT7GE? ANS? CODE
*:k%% ttet*ic**^t *%^E^c^E*•R*%%9e^E**k%:r%:E**yi•*•x*t%^e*#%*^F^F *#% %9iiE *t^**^

4271 TOT-ACT < 5.00000E 01 pC7./G N Y PE52L

END OF REPORT

04 0,



SANIPLE^STATVS REPORT FOR E 8026. E-BLANK B01975 TIME: 4/ 5/93 8:45
DISPATCHED: 3/15193 12:51 SAMPLE HAS NOT BEEN SL'URPED
RECEIVED: 4/ 5/93 8: 5

OUT OF GOOD CHAR.GE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
^^^^: aErrir*ic**:Y :E^:^t^Ekic*x^F:E*^Ex**ieicat^e**^:^:,e^E^E*^^EsasY,kx^F i::tct x** xk^k^;^E^E
4271 TOT-ACT < 5.00000E 01 pCi/G N Y PE52L

04/05/93 09:28 $`373 3176., 222S 3B Q006

SAtPLE STATUS RFPORT FOR E 8027. E-BLANIK B01976 TIME: 4/ 5/93 8:45
DISPATCFiED: 3/15/93 12:51 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 4/ 5/93 8: 5

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PE52L

04/05/93 09:29 $373 3176 222S 3B
la 007

SAIKPLE STATIIS REPORT FOR E 8028. E-BLANK B01977 TIME: 4/ 5/93 8:45DISPATCFiED: 3/15/92 12:52 SAMPLE HAS NOT BEEN SLURPEDRECEl^7ED: 4/ 5/93' 8: 6

E}CT- DETER. RESULTS OR STATUS
OUT OF GOOD CHARGE
RANGE? ANS? CODE

4271 TOT-ACT < 5.00000E 01 pCi/G
N Y PE52L

END OF REPORT

04/05/93 09:2g g373 3178
222S 3B

0009

SA'II'LE STATIIS REPORT FOR E 8030. E-gDISPATCHED:
3/15/93 LAN-K

RECEIyED: 12:524/ 5/93 8: 6 SAMYtr: HAS NOTBBEEN9SLt7RPETIME
O 4/ 5/93 8:45

EXT,- DETERRESIILTS
OR STATDS

4271 TOT13C1+
OUT OF GOOD CHARGE< 5.00000E 01, RANGE? ANS?pCi/G ^** CODE

END OF REPORT N Y PE52L

041



SP.MPLE STATUS REPORT FOR E 8031. E-BLANK B01980 TIMEs 4/ 5/93 8:45
DISPATCFtED: 3/15/93 12:53 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 4/ 5/93 8: 6

OUT OF GOOD CI3ARC-E
EXT_ DETER. RESULTS OR STATUS RANGE? ANS? CODE

4271 TOT-ACT <.5.00000E 01 pCi/G N Y PE52L

END OF REPORT

042



.,, .
AIR OtJERNIGHT

.. ^..: .
Contractor CONTROLNUMBER

WESTINGHOUSE HANFORD OFF-SiTE ; (TobeobtainedfromPROPERTYMANAGEMENT)

PROPERTY CONTROL 1,j 3 - 6

r,anl,-,unta.UMYUrItUBTURIGINAIUR

Department ANAY ICAL LABORATORY sea,olANALYTICAL CHEMISTRY UniSAMPLING & MOBILE LABORATORY
Thefollowinghemsaretobeshippedfrom 4(] Contlactor q Vendor • •^:^..: ,

Routing Contractor q Vendor

Shippedto
TMA/NORCAL

Off-siteCustodian

2030 WRIGHT AY.
DnELORES SANCHEZ

RICHMOND CA 4UO4
Full Title

^
. . ..

n.-^•9^. -r..... -.- ^. ^ ^•.__a__.......__^_ . , ,_. . . .... :.

Quantity Description, (IncludeSerialandanytGovernmentTa9Numbers) Original Cost

1 POLYCOOLER. SAMPLES ARE DOUBLE BAGGED AND STORED ON WET ICE.
;^: - -

AMPLE:'A"S:®01971,801972,801973,B01974,501975,B01976,B01977,
WEIGH7

®01979,B01980 .

. . . ............ .. -,
EaClass'rfied'.: ; ,- . 'Undassified ^ ShippedUnderDOECantract q ShippedUnderContractorsUsePermitCantract

b

Necesslty fortheOff-SiteUsedithisProperty • •^t ^^' ' ^^ ^ ^' ',. .-. .. ^ ^_ ...__--3.-,.^.,.. ,.,_^_ _..,...,. . .. . _ -. _'.,.>... ..... _.....-... . :..,.- ^.: _._:.....-s.._
SAMPLES REQUIREANALYSIS THAT ARE NOT AYAILAIBLE AT THIS SITE

. ^ .. .
:f . ^° '^. . `'h '

.
_ r•!>Pi 44,.

SAFP93-045
.pftIth ^ ^̂ ^ ^URNARCOC€003650

BILL OF LADING f^ 978891806

CERTIFICATIONOFTHERADIATIONMONITORINGRELEASEMUSTBESECUREDTHESAMEDAYTHATMATERlALISDELIVEREDTOSHIPPING.^^ Y'. .

RMCiear nc.pjqr Release .,RMSurveyNo.s-'^^sss Datel
^•s-y^

Loca^mrMsreas ContaaN.L.MyrERS'- , ,..-. -... ... . .. _ .. ^=2640__'_
v;. . ,

:.
DateReadyforShipment^

4^5^93
-... . .. ..CostCodetobeChar

USEPE52L ORG C^DES 12910'

`•'.`':^ :
^ ....

Approximate Date This
Propertywiii be Returned N/A ,

Originated By
M.L.MYERS D4175/93 9

a
Authorize' B""'
J.NY^I ^f5/93

SignatureandNameofPropertyControl Custod,anDate -',Pr a emn r .
•- ^ ali'" r`.: , . . ,.j^ ,., ;..L < . .:.;

. '. PARTII-TOBECOM'PLETEDBYSHIPPINGx.

Signature Ipl nt r - ReturnOrderNO:: Datelss^ed' PurchaseOrderNO. Datelssued

Date i.C/,^.•: 7^ ' .^ , . . . _. xY Ft ^.. o ae5'#tr4 - .tr .
• ..z. , r'•' . -.. . . .. DISTRIBUTION 'i;^,i,^^^^•7.,-,.t.^_: . _ .:pi^.^'^ ^:,2

'^ • , BVOnainatoi .;; .'^ ;,^ ShippingOperanon AonallCoolesandForwardto ,
Whlte,Green Yellow,Pink PropertyManagement Whrte ProypertyManagement^Gr en „PropertyCOnttolCustodlan(IssuRigOffiL^
Goldenrod Retaln r , .a: r - Yellow-Refaln L Pm -Ori

.. . .. x.x..,. . . - c -t - . ,.,, ^ . ... .a . . ^. ^ y .•bt'^^,? , : ;-2Jr ° `. . „ . . . , ,. . , . . .. . . . . . , .. .. .. ^ . . ^: 300-4' 79 (09X

i'

^hii,



(4 1 16^53
TMA/Skinner & Sherman Labs SAMpLE LOG-IN
wORKORDER 5,5a(-1o7a - CLIENT >r- No. S.i1MPLES:
PROTCL_ C^TD'RNARND
CoOLER TE^:_^oC, Or NA (Scil) (Water) ( Specify other)
CUSTODIAN 0 .P2y-, \ SDG/BATCH: P I&
CUSTODY SEBL:PRESENT/A ^E{T/INTACT/NOT CLIENT CASE tJ 3nu n^n
SEIPER & # PO/CONTRACT$ .l
TAGS: PRESENT/ABSENT /SEE COC CONTACT ' DS aUrJ.
CHAi2i OF CIISTODY: 9T/ABSENT/NA, COLQKENTS: n n. Q_

S71biELE CONTnINEnS- /BROIO;N COMMENTS

CLIENT COMPiENT? fYES/ O
SAMPLE LABELS AGREE TH CHdIN OF CUSTODY INF *ZgVNO
CLIENF PAPERAORIC AGREES WTTS SAMPLES & COC? /.NO ( COMMENT)

SHIPMENT DATES ^ R
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBZ,Ei1.S- & SPECIFY THE' PROBLEM:

CLIENT ID MATRIX RECEI4ED PH* TEST(S) & QC HOLD TIME UP

10

icio M-27fcio

13
14
15
16
17
18
19
20
21
22
23
24
25
26 ^^-

--27
Samples are from site ]aLown to have Rad-Coataminatioa':YES NO
Samples have detectable amounts of Radioactive Material:YES NO^

SUBCONTRACT: YES NO, O: DATE: yI7
I9
`

^tjln
REVIEWED

* EPA/CLP.,r.equited_........ ,. . Rev 1.6___ •__ __..__ PAGE: TO^



DU .OL slZ,=^ k-,3
TMA/Skinner & Sherman Labs SAMPLE LOG-IN
WORKORDER S3oso51 CLIENT }1An3(76nn_ 0o2 No. SAMPLES:
,PROTCL r^p TURNARND 14 0a.1_
COOLER TEMP: __,D__oC, or NA (Soil) (Water) (Specify Other)
CUSTODIAN P'. SDG/BATCH N 1^
CUSTODY SEAL:PRESENT/ BS T/INTACT/NOT CLIENT CASE o
SHIPER & $ r¢c PO/CONTRACT#
TAGS: PRESENT/ABSENT/WSEE COC CONTACT (^, a n r L e r
CHAIN OF CUSTODY: P SE /ABSENT/NA, # j la- OMMENTS: nQ-^^

SAMPLE CONTAINERS-^NT^'CT/BROKEN COMMENTS

SAMPLE LABELS AGREE WITH CHAIN OF CUSTODY INFO' YI8
CLIENT PAPERWORK AGREES WITH SAMPLES & COC? ES /NO

SHIPMENT DATES 4, I q^
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM:

CLIENT ID MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME UP

1 19--? i So",1 `l^^lq3 ^a^
2 'fS.-,t5 ^a
3 1?.nt9 7

4 PSn,S 7^I

5 Rn19,y
6 eSnt9 '1b

A-s Sa ^`, , TG h u FF 4

7 1^c, t9 7 -7
8 60i9 -79
9 Nni9 sfc,
10
11
12
13
14
15
16
17
18
19
20
21 -
22
23
24
25
26
27
Samples are from site known to have Rad-Contamination:YES O
Samples have detectable amounts of Radioactive Material:YES NO

SUBCONTRACT: YES NO, TO: DATE:

REVIEWED v C cS^^^P^ S_IL^^3 -

^^7s
* EPA/CLP required Rev 1.6 PAGE: 2-



NE I iwliUrtal WEY OF CUSMY
^^; • flCVQ: a4(a6193 IX•^ ^Ilbf93 04(1^19313:06:12

c.-..

r

1 12-34-024
MfEP: 07115I93 UIP: S

03A-S B01973 S&B 1IH001 1*1002 64175

r° 04A-S B01974 56S 1*1001 1*1002 1*1175

054-5 B01975 S6S 1 1*{001 1*4002 1*1175 -•

^:. 06A-B 801976 S&S -v: WW1 IA1002 111175 ^+ •. ;^^:; '

074-6 801977 8&S 1 141001 VRM 1*1175

08A-9 901979 StS ; 114001 N11002 1*1175

=

094-5 801980
......

09B-S 801980 , MS
...............

O
...
UP

......
09C-S B01980
........................
090-5 L C S

S&S
.......................

SS4S
........

SS
...
S
-...._..._.

....................'..
5&S

1*101
...........

;{^WOl
..........

WN001
.

^
...........-

I LNI001

1*1002
........
SM002

i&
..-.-
^002

.

..-.....
WFW02

1*1175
.......................................
V^1175
..

i1
.-
7

.
5
.......__._............_.._......

{A
..-...........-........................
6N175

^

flIl EAE 3Y 1lpTE 18WERftm TO MiE fiECEIVm 9r QAiE

•.

r

;^:; •

U'7 7



VALIDATION SUMMARY
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\^,A
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Page 2 SkimeriShcraen REPORT Work Order i 53-04-071

Received: 04/07/93 Results by Sasple

SAMPLE ID B01971 SAMPLE M 01 FRACTIONS: A

Date & Time Collected 04/02/93 Category SOIL

CRRE7fS N.4A- = 0.53
us

a g/kg

SAMPLE ID 801972 SAMPLE !02 FRACTIONS: A ^

Date & Time Collected 04/02/43 Category SOIL

i°amiswo/kg=0`J^uT

SAMPLE ID 501975 SAMPLE N 03 FRACTIONS: A ^
^ Date & Time Collected 04/02/93 Category SOIL

1 °""Exs Iq.sa'
mg/kg

p. 5 5t,1 S I
^

SAMPLE ID B01974 SAMPLE FRACTIONS: A ^

^ Date & Time Collected 04/02/9S Category SOIL

CRRFXS <D.50' _

^ mg/kg
r33 uT I

SAMPLE ID 001975 SAMPLE / D,^ FRACTIONS: A ^

^ Date & Time Collected 1)4/02/93 Category SOIL

ICRNMA,W= D,5(o uT I
mg/kg

SAMPLE 10 B01976 SAMPLE i 06 FRACTIONS: A ^

^ Date & Time Collected 04/02/93 Category SOIL

^ CRiEXS-„'-' D v'T UT ^
w/kg ^

SAMPLE ID 001977 SAMPLE A Oi FRACTIONS: A ^
Date & Time Colleated 04/g2/43 Category SOIL ^

°mm^= 0 ,55 UT

,µ^.1^wEbr?Lu_:
^....,..^.y..y.`'^.w..'f.^^Y.,Y.

iboratorieslne soosero„davenue,
6FTCQT

,Y-•: :..i:'F?+

tifa

,

ssa
;:,{i':;;iK: ,.'^•i^.. . .

Waltham, cflusetts 02254-052T (6T7) 890-7200
.vARo



\
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Page 3 Skimer&Sher^ REPdtT Work Order i 53-04-071
Received: 04/07/43 ResuLts by Sample

SAMPLE ID 601979 SAMPLE A0 FRACTIONS: A ^
^ Date & Time Collected 04/02/93 Category SOIL

^ CRHEKS- <OAW:
^ 149/ka
i

0,5Z uJ ^
^i

SAMPLE ID 801980 SAMPLE # 09 FRACTIONS: A

^ Date & Time Collected 04/02/93 Category SOIL

^
CRHEKS^/s 0,50 U^- ^̂

SAMPLE ID B019811 IXIDL SAMPLE M 0,-Q FRACTIONS: 6 ^

^ Date & Time Collected 04/02/93 Category SOIL

CRHE)CS-=.,L ^^-

IR9/ky

i1 ^
V rV

'

SAMPLE ID 801960 SPIKE SAMPLE I 09 FRACTIONS: C

Date & Time Collected 04/02/43 Category SOIL

CRiFXS-S̀ s

mg/kg
D•

I

SAMPLE ID LCSS SAMPLE 10 FRACTIONS: A ^

Date & Time Cottected not sDecified Category SOIL

^ CRHDCS 99•Q

^ W/L

^

-

^

I

14naljit%Ca/inG ^"`^

& Sherman Laboratories Inc. 3005econdAvenue, P.O. Bo.r521, Walth

wwonsa m vntu{•^iF'°w"';,'^ :. ,.,...:;^...
02254-0521(617) 890-7



WE:ST 1:NGHOUSE' /HANF'ORD
I

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBER:

B01971
.ah Name: SKINNER & SHERMAN LABS. Contract: 68-b0-0108 ;_

aLi Code: SKINER Case No.: RUSH!!! DUAS No.: SOG No.: 601971

1atrix (soi)./water): SOIL Lab Sample ID: 04072-01S

.evel (low/med): LOW Date Received: 04/07/93

^ Solids: 92.7

Concentration Units (ug/L or mg/Kg dry wei.ght): MG/KG

{CAS No. AnalYte ConcentrationIC; 0 ;M t^A
_!- i _ :

17429-90-5 ;Aluminum 5750 ;P ;
17440-36-0 lAntimony ; 4.1 :U; IF I
!7440-38-2 ;Arsenic 1NR;
; 74.40-39-3 ; Bari.um ; 73.3 IF !
7440-41-7 ;Beryllium! 0.191U; IF ;
:7440-43-9 :Cadmi.um ; 0.301U; IF ;
17440-70-2 Calcium i 3540 1 1 ;P
t7440-47-3 ;Chromium 86.7 : ;P ;
17440-48-4 ;Cobalt 1 7.4 ;B; IF
17440-50-8 Cooper ; 9.9 ; IF
17439-89-6 1lron ; 17800 ; 1 * IF
17439-92-1 ILead ;NRI
17439-95-4 !Magnesium; 3540 1 ; ;P 1
:7439-96-5 ;Manganesel 286 IF

17439-97-6 ; Merc^.iry ; NR !
17440-02-0 ;Nickel ; 8.3 ;B; IF ;
17440-09-7 1Potassium; 1630 IF 1
;7782-49-2 ;Selenium ;NR;
;7440-22-4 ;Silver ^ 0.991U1 IP
;7440-23-5 Sodium ; 184 ;B; IF ;
;7440-28-0 1Thallium 1NR;
:7440-62-2 ;Vanadium 31.3 1 ; IF ;
17440-66-6 {Zinc ^ 44.0 IF 1

1 Cvani.de i ^ ^!NR,
^^ ^ ----' - - -- ^ _

Color Before: BROWN

Color After: BROWN

Comments:

ROCKS

Clarity Before:

Clarity After:

Texture: FINE

Artifacts: YES

- - 002
FORM I - IN ILM02.1



WESTINGHDUSE/HANFURD

1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBER:

B01971
Lab Name: SKINNER & SHERMAN LABS. Contract; 68-D0-0108 _,..____,_,, .,,;

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: B01971

Matrix (soil/water): SOIL Lab Sample ID: 05051-01S

Level (low/med): LOW Date Received: 04/07/93

% Solids: 97.0

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

CAS No. ; Analyte Concentration;C; 0 ;M ;

;7429-90-5 ;Aluminum ;NR; C
7440-36-0 ;Ant.imony ;NR;
;7440-38-2 :Arsenic 2.9 $ ;F
;7440-39-3 ;Barium :NR:
17440-41-7 ;Beryllium; ;NR;
17440-43-9 Cadmium ; ; ;NF;
17440-70-2 ;Calcium ; ; ;NR{
:7440-47-3 Chromium NR;
17440-48-4 ;Cobalt NR;
17440-50-8 ;Copper NR:
:7439-89-6 ;Iron ;NR;
:7439-92-1 Lead 17.8 IF
:7439-95-4 ;Magnesium; :NR:
;7439-96-5 ;Manganese; ; ; ;NR;
:7439-97-6 ;Mercury ;NR;
:7440-02-0 ;Nickel ;NR;
;7440-09-7 ;Potassium( ; ;NR;
;7782-49-2 ;Selenium ; 0.66;U; S IF {
17440-22-4 ;Silver ; ;NR;
17440-23-5 ;Sodium ; ;NR;
17440-28-0 ;Thallium ; 0.54;U; ;F
;7440-62-2 Vanadium ;NR1
:7440-66-6 1Zinc :NR;

1Cyanide ; ^ 1 1NR;

Color Before: BROWN Clarity Before: Texture: COARSE

Color After: BROWN Clarity After: Artifacts:

Comments:

...__._._._..... ......_._ _ ._._.._.. . .... _._ __.._.. _ , .._ .... . ........ . . _ _ .. .. _ .., ... _. .. .....__ _ _ __ ..- _..,__. _ _._._ __. ;
002

FORM I - IN ILM02.1



WE S T I N(.+HOUSE / HANFORD
I

C30].972

.ah Name: SKINNER & SHERMAN LASS. Contract: 68-D0-0108 1__ i

..aLi Code: SKINER Case No.: RUSH!!! DGAS No.: SDG No.: 601971

latrix (soil/water): SOIL Lab Sample ID: 04072-02S

.evel (low/med)c LOW Date Received: 04/07/93

' Solids: 93.9

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

INORGANIC ANALYSIS DATA SHEET

SAMPLE NUMBER:

;CAS No. ; Analyte ConcentrationlC: 0 ;M

: __._._
^̂ ^ ^ ^

.^ _^
^ __i

7429-90-5 Aluminum { 7090 1 1P { \1
:7440-36-0 :Antimony 4.0 ;UI

^

IF
17440-38-2 Arsenic 1 i : ;NR;

17440-39-3 SF3ari.um 89.4 IF

17440-41-7 ;Beryllium: 0.19:8; IF
:7440-43-9 1Cadmium 0.30;U; IF

:7440-70-2 Calcium 6020 IF

;7440-47-3 Chromium 12.1 IF
{7440-48-4 ;Cobalt 1 9.3 IBS :P
17440-50-8 Copper 1 12.4 IF

:7439-89-6 :Iron 18600 1P
;7439-92-1 !Lead :NRI
;7439-95-4 ;Ma9nesium: 4970 1 { :P
17439-96-5 ;Manganesel 313 IF

:7439-97-6 ;Mercury t ^ NR1
17440-02-0 ;Ni.ckel ^ 10.6 ; ; ;P

;7440-09-7 IPotassium: 1470 1 IF
17782-49-2 Seleni.um ; NRI

17440-22-4 Silver ^ 0.98;U; IF
;7440-23-5 ;Sodium ^ 262 !6; -IF 1

;7440-28-0 Thallium 1 1 : :NR{
17440-62-2 Wanadium 1 41.7 1 IF i
17440-66-6 Zinc 45.3 IF ;

;Cyanide ;NRI

Color Before: BROWN Clarity Before: Texture: FINE

Color After: BROWN

Comments:

ROCKS

Clarity After: Artifacts: YES

003

FORM I - IN ILM02.1



WESTINGHOUSE/HANFORD

I

SAMPLE NUMBER:

INORGANIC ANALYSIS DATA SHEET

B01972

Lab Name; SKINNER & SHERMAN LABS, Contract: 68-DO-0108 I __._._^.__._....._._.,.i

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix (soil/water): SOIL Lab Sample ID: 05051-025

Level (low/med): LOW Date Received: 04/07/93

% Solids: 99.2

Conceritration Units (u9/L or mg/Kg dry weight): MG/KG

CAS No. Analyte Concentration;C; 0 ;M

..____._.._v _....________, ^...^_.._.._v__... ..._.. ^ ^ . .. __.....^ ...r ^ ,
;7429-90-5 {Aluroinum 1NR; C ^ (

17440-36-0 Antimony ;NR;

17440-38-2 )Arsenic ; 1.4 ;B: U ;F

;7440-39-3 Barium ;NR;

17440-41-7 !Beryllium; ;NR:

17440-43-9 ICadmium ;NR:

17440-70-2 Calcium ; 1 i INR;

17440-47-3 Chromium 1 1 ; ;NR1
17440-48-4 ;Cobait ; ;NR;

17440-50-8 !Copper ;NR;

17439-89-6 ;Iron ; i :NR:
17439-92-1 ;Lead ; 3.9 ; ; ;F
17439-95-4 IMagnesium; 1 ; 1NR;
17439-96-5 ;Manganese; ;NR;

17439-97-6 SMercury ; 11 It 1NR;

17440-02-0 ;Nickel I INR;
;7440-09-7 1Potassium; ; jNR;

17782-49-2 Selenium ; 0.65{U; W T ;F
;7440-22-4 :Silver INR;

7440-23-5 !Sodium ; ;NR;

:7440-28-0 iThallium ; 0.53;Ujf IF
17440-62-2 ) Vanadium 1 ; ;NRl,
17440-66-6 ;Zinc INR:

i .....__.._..__.. ;Cyanide ; 1NR;

Color Before: BROWN Clarity Before: Texture: COARSE

Color After: BROWN Clarity After: Artifacts:

Comments:

FORM I - IN ILM02.1
003



Wk'.S"t INGHOUSE:/HANFORD
1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBER:

B01973

_ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

..ab Code: SKINER Case No.; RUSH!!! DUAS No.: SDG No.: B01971

latrix (soil/water): SOIL Lab Sample ID: 04072-03S

_evel (lowlmed): LOW Date Received: 04/07/93

o Solids: 90.4

Concentration Units (ug/L or rng/Kg dry weight): MG/KG

;CAS No. Analyte iConcentration:C: Q ;M

:7429-90-5 {Aluminum 6910 iP i
17440-36-0 Anti.rnony 3.9 :UI ;P !

17440-38-2 Arsenic 1 : INR^
l744.0-39-3 Barium 89.7 1 : :P

17440-41-7 :Berylliumt 0.18M {P
:7440-43-9 Cadmium ^ 0.29:U; ;F' ^

17440-70-2 :Calcium ^ 6860 :P
:7440-47-3 Chromium ; 11.3 1 ^ :P
:7440-48-4 1Cobalt ; 9.5 M! fP
17440-50-8 ;Copper ; 1.3.2 :P

17439-89-6 1lron 18100 1 * ;P
;7439-92-1 :Lead :NR:
!7439-95-4 Magnesium! 5420 {P :
17439-96-5 !Manganese; 330 IF

17439-97-6 Mercury 1NR1
:7440-02-0 Nickel 1 11.1 :P
17440-09-7 ;Potassium; 1540 iP 1.
!7782-49-2 :Selenium ;NR;

:7440-22-4 !Silver 0.941U{ :P
:7440-23-5 ;Sodium ; 285 ;B; IP
:7440-28-0 :Thallium MR!
:7440-62-2 !Vanadium ; 37.0 ;P I
;7440-66-6 {Zinc ; 45.9 1 ^ :P ;

1 Cyanide ;NR;
^ __

.

Color Before: BROWN

Color After: BROWN

Comments:

ROCKS

Clarity Before:

Clarity After:

Texture: FINE

Artifacts: YES

i-jU04
FORM I - IN ILM02.1



WESTINGHOUSE/HANFORD

i

INORGANIC ANALYSIS DATA SHEE7
SAMPLE NUMBER:

801973
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SKINEP. Case No.: N3-04-020SAS No.: SDG No.: B01971

Matrix (soil(water): SOIL Lab Sample ID: 05051-03$

Level ( low/med): LOW

x Solids: 96.2

Date Received: 04/07/93

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

,

CAS No. ; Analyte Concent ration;C; 0 {M

17429-90-5 Aluminum ;NR;
17440-36-0 Antimony ;NR;
17440-38-2 ;Arsenic ; 2.8 1 S ;F
17440-39-3 ;Barium ; : ;NR;
17440-41-7 Beryllium; ; : ;NR;
;7440-43-9 Cadmium NR;
:7440-70-2 Calcium 1 ; : NR;
17440-47-3 ;Chromium ;NR;
7440-48-4 Cobalt ; ; I ;NR:
17440-50-8 ;Copper ;NR;
{7439-89-6 ;Iron NR:
17439-92-1 ;Lead 4.3 ;t
17439-95-4 ;Magnesium; ;NR;
17439-96-5 ;Manganes e; ;NR;
17439-97-6 ;Mercury ; ;NR;
17440-02-0 Nickel iNRi
17440-09-7 ;Potassium; NR;
17782-49-2 Selenium ; 0.69;U; W f IF ;
17440-22-4 ;Silver ;NR;
;7440-23-5 Sodium ; ; ;NR;
;7440-28-0 jihallium ; 0.56:U; S ;F
17440-62-2 {Vanadium 1 iNR>
17440-66-6 :Zinc NR;
i iCyanide

Color Before: BROWN Clarity Before:

Color After: BROWN Clarity After:

Comments:

FORM I - IN

11,,jq4
co

Texture: COARSE

Artifacts:

1LM02.1
004



WF.:STtNGHOUSE/HANFORD

1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBF_R:

B01974

..ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 t

..ab Code: SKINER Case No.: RUSHt!! DSAS No.: SDG No.: B01971

latrix (soil/water): SOIL Lab Sample ID: 04072-04S

..evel (low/med): L.AW

x Solids: 94.1

Date Received: 04/07/93

Concentration Units (ug/L or rng/Kg dry weight): MG/KG

^
iCAS No, Analyte 1Concentration;C1 O IN i

17429-90-5 ;Alurninum 6530 : 1 P {
17440-36-0 ;Antimony 1 3.9 M :P

!7440-38-2 Arsenic i 1NR:
17440-39-3 ;Barium 80.9 1P

:7440-41-7 !Beryllium; 0.26;8: 1P
:7440-43-9 :Cadmium ; 0.29;Ul IP
17440-70-2 1Calcium ; 9750 t iP

;7440-47-3 Chromium ^ 11.4 I i 1P
:7440-48-4 {Cobalt ^ 8.3 iB{ IP
17440-50-8 Copper 1.2.0 1 1P 1
17439-89-6 ;Iron ; 16400 ! t * :P

:7439-92-1 1Lead ; ; ;NR;
17439-95-4 1Magnesium; 5050 i S 1P

:7439-96-5 IManflanesel 306 iP

:7439-97-6 {Mercury NRt
17440-02-0 Nickel ; 10.3 {P
17440-09-7 ;Potassium; 1390 !P

:7782-49-2 iSelenium ;NR:
I7440-22-4 ;Silver ^ 0.941U; !P
:7440-23-5 Sodium 234 ;B; ;P t
17440-28-0 1Thallium 1 1 t 1NR1
;7440-62-2 !Vanadium 33.3 !P
17440-66-6 ;Zinc ; 4.1.7 1 iP

1_._ _ 1 Cyarii.de 1 I NR

Color Before: BROWN

Color After: BROWN

Comments:

ROCKS

Clarity Before:

Clarity After:

Texture: FINF.

Artifacts: YES

---i^005

FORM I - IN ILM02.1



WESTINGHOUSE/HANrORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

i i

B01974

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SKINER Case No.; N3-04-020SAS No.: $DG No.: B01971

Matrix (soil/water): SOIL Lab Sample ID: 05051-04$

Level ( low/med): LOW Date Received: 04/07/93

X Solids: 99.2

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

CAS No. 1 Analyte Concen tration; Ci 0 ;M

;7429-90-5 :Aluminum I
17440-36-0 ;Ant.imony
;7440-38-2 ;Arsenic ; 2.2 S ;F I

17440-39-3 Barium ;NR;
17440-41-7 ;Berylliuml ; i :NRi

17440-43-9 Cadmium ; ;NR:

:7440-70-2 !Calcium 1 i INR:
;7440-47-3 ;Chromium ; ^NR;
:7440-48-4 ;Cobalt { i i INRI

17440-50-8 Copper ; 1 ; ;NR;

17439-89-6 ,Iron 1 INRI
17439-92-1 1Lead 4.2 1F
17439-95-4 ;Maynesium; ;NR;

17439-96-5 ;Manganesel i i ;NR;

17439-97-6 :Mercury ; INRI
;7440-02-0 Nickel ; ;NR;
17440-09-7 ;Potassiuml ;NR;

17782-49-2 15elenium 0.64; U; W T ;F

:7440-22-4 ISilver ; ; ; ;NR;

:7440-23-5 Sodium i : i INRI

17440-28-0 ;Thallium 0.52; U; f ;F

;7440-62-2 Vanadium ; ;NR;
7440-66-6 ;Zinc ; { ;NR;

^.._._...._.._^_ iCyan'ide ^ i i iNRi

^ ....__.`_.__ ,^ ...__._.V__ ..i .._ ....... .........._._.^ ..^ ..... . _....i ._. ^

Color Before: BROWN Clarity Before:

Color After: BROWN Clarity After:

Comments:

FORM I - IN

1I

G^

Texture: COARSE

Art.ifacts:

oa-0
ILM02.1



wit'.ST'.T NGHOUSE/HANFORD

I

= SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

^-

601975

_ab Name: SKINNER & SHERMAN LABS, Contract: 68-00-0108

_ab Code: SKINER Case No,: RUSH!!! DUAS No.: SDG No.: B01971

1atrix (soil/water): SOIL Lab Sample ID: 04072-05S

_eve.l (low/med): LOW Date Received: 04/07/93

Solids: 88.8

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

CAS No. Analyte IConcentration;C; 0 ;M

i : ! : ! :__
7429-90-5
-
fAluminum : 6510

__ _
IP

:7440-36-0 ;Antimony 4.0 ;U: iP

:7440-38-2 !Arsenic 1NR1
;744.0-39-3 1Bari.um 67.3

1\^
:P

:7440-41-7 !Bery).lium l 0.19:U! 1P
:7440-43-9 !C:admium : 0.29:Ul :P

:7440-70-2 ;Calcium 1 4860 1 1 :P
17440-47-3 Chromium 1 13.9 ;P
:7440-48-4 Cobalt 8.0 :B: iP
:7440-50-8 Copper 11.9 ! ;P
17439-89-6 ;'Iron 16400 : : * !P
:7439-92-1 !Lead 1 ; ; ;NRI
;7439-95-4 ;Magnesium! 4450 i ; :P
17439-96-5 ;Manganese; 275 IP

17439-97-6 !Mercury - ^ MRI
:7440-02-0 Nickel 9.8 ;P ;
17440-09-7 iPotassium! 1300 IP
17782-49-2 :Selenium I ; ;NR1
:7440-22-4 !Silver ; 0.97!U; ;P
17440-23-5 ;Sodi.um ; 228 B: :P ;

17440-28-0 il'hallium MR;
:7440-62-2 :Vanadium ^ 39.2 ;P ^
17440-66-6 !Zinc ^ 46.9 ; 1 :P

;Cyanide i ;NR;

-- -- ^ - ^ _-_.'

Color Before: BROWN Clarity Before: Texture: FINE

Color After: BROWN Clarity After: Artifacts: YES

Comments:

ROCKS

t-U06
FORM I - IN ILM02.1



WESTINGHOUSE/HANFORD

1

SAMPLE NUMBER:

INORGANIC ANALYSIS DATA SHEET

801975

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 .......

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix (soil/water): SOIL Lab Sample ID: 05051-05S

Level (low/med): LOW Date Received: 04/07/93

% Solids: 96.2

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

"_ _. _..._ ., _... _.._.__.__... .- --. -•- ---_ ....._.. ..._ _ _._..._ __._._.

ICAS No. Analyte C oncentration;C; 0 ;M
^ ......_.- .............^ -.-__._^ ^ .. .- -_.-_---_.- _. .. _.. _ . ._._
17429-90-5 Aluminum ; 1 1 NR1
17440-36-0 Antimony ;NR
17440-38-2 ;Arsenic 1.5 18; W ;F
17440-39-3 Barium ;NR
17440-41-7 Berylliun ; ;NR:
;7440-43-9 Cadmium 1 ;NR1
;7440-.70-2 Calcium : jNRj
17440-47-3 ;Chromium 1 NR;
17440-48-4 Cobalt : ;NR;

17440-50-8 Copper ;NR;
17439-89-6 IIron : SNR;
17439-92-1 ILead 3.8 ; IF
;7439-95-4 ;Magnesiuo : : ;NR;

17439-96-5 ;Manganese ; ; jNRj

:7439-97-6 1Mercury tNR;
17440-02-0 ;Nickel ;NN;

17440-09-7 ;Potassiuu : ; ; jNRj
17782-49-2 iSeleniun 0.67;U; W S ;F
17440-22-4 !Silver NR;

17440-23-5
7 0 28 0

Sod',um
lli;Th

; ; ;
54;U; S0

jNRj
IF44 - -1 upa .

17440-62-2 {Vanadium ; jNRj
17440-66-6 ;Zinc ;NR;

.._.._...._...._,. :Cyanide ; ;NR;

._._......._--. . . .^....._._. ^ _ ,._-,....._. .. ___,..^^ . ..,

Color Before: BROWN

Color After: BROWN

Comments:

Clarity Before: Texture: COARSE

Clarity After: Artifacts:

FORM I - IN ILM02.1 , 006



' WF_'STSNGHOUSf=%HANFORD -- -
1

SAMPLE NUMBER:

INORGANIC ANAI..YS'IS DATA SHEET • -

801976

.ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 -1

.ab Code: SKINER Case No.: RUSH!!! DUAS No,: SDG No.: 501971

latrix (.soil/water): SO.CL Lab Sample ID: 04072-06S

.evel (low/med): LOW Date Received: 04/07/93

Solids: 91.8

Concentration Units (uo/L or mg/Kg dry weight): MG/KG

- - ^ ^ ^

:CAS No. Analyte Concentration!C! Cd iM
i i__ _:

17429-90-5 :Aluminum ^ 6300 : I :E'
174.40-36-0 :Antimony I 4.0 1UI !P

:7440-38-2 1Arsenic 1NR1

:7440-39-3 Barium ^ 64.3 !P
17440-41-7 ;Ber^yllium 0.19iU; 1f
:7440-43-9 Cadmium ! 0.291U; ;P
:7440-70-2 ;Calcium 1 3930 :P

:74.40-47-3 ;Chromium 16,6 IP
:7440-48-4 ;Cobalt ^ 7.4 1B: :P

17440-50-8 ;Copper i 12.1 IP

17439-89-6 ;Iron ^ 15900 :P

:7439-92-1 Lead NR:
:7439-95-4 Magnesiuml 4290 I 1 IP

17439-96-5 :Manganesef 275 P

:7439-97-6 1Mercury 1 jNR:
{7440-02-0 ;Nickel ^ 1.0.2 ;P
17440-09-7 Potas.sium: 1260 1 ^ :P
:7782-49-2 ;Selenium ^ ; 1NRI
17440-22-4 ;Si.lver ^ 0.961U; IF

:7440-23-5 !Sodium 1 239 Bt ;P

:7440-28-0 :Thallium jNR:
17440-62-2 Vanadium 35.6 ; ;P

:7440-66-6 1Zinc ; 69,1 ; 1 :P

Cyani.de NR

Color Before: BROWN

Color After: BROWN

Comments:

Clarity Before:

Clarity After:

Texture: FINE

Artifacts: YES

1-U07
FORM I - IN ILM02.1



WESTINGHDUSE(HANFDRD
1

INORGANIC ANALYSIS DATA SHEET

801976
Lab Name: SKINNER 5 SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: B01971

Matrix (soil/water): SOIL Lab Sample ID: 05051-06S

Level (low/med): LOW Date Received: 04/07/93

t Solids: 97.6

Concentration Units (ug/L or mg/Kg dry weight): MG/KG
__RJ---

,
--._._.__.._.__...^._.-__..__.... ..._.....-- -- _._..._._ ...._..

CAS No. Analyte Concentra tionlC ; 0 iM

, .._
,

_...-- , ..
,
e

,
.....^_._...,.__,

;7429-90-5 Aluminum ; ; ; ;NR;

17440-36-0 ;Antimony 1 ; ; ;NR;
17440-38-2 Arsenic 2.1 1 S ;F

17440-39-3 Barium ; ;NR;
17440-41-7 Beryllium; ; :. ;NR1
17440-43-9 !Cadmium i ^ i ;NRj
17440-70-2 Calcium ; ;NRi
7440-47-3 Chromium ; ; ; :NRI
7440-48-4 :Cobalt ; iNR;
;7440-50-8 Copper ;NR;
;7439-89-6 Iron :NRI
17439-92-1 ;Lead 4.0 ;F
:7439-95-4 :Magnesiuro! jNR;
;7439-96-5 ;Manganese; ; ; ;NR;
17439-97-6 ( Mercury ; I ; ;NR;
17440-02-0 ;Nickel ; ;NR:
7440-09-7 Potassium; 1 ; :NRI
17782-49-2 ;Selenium I 0.65:U ; MWT;F
17440-22-4 ;Silver ; ; ; {NR;
17440-23-5 ;Sodium ;NR{
17440-28-0 Thallium 0.53;U ; ;F ;
17440-62-2 Vanadiux ; ;NR;
17440-66-6 Zinc - 1 :NRI

1 ____ 1Cyanide ; ; ; ;NR:
i ........ ....._.............. ... ^_: _

,

Color Before: BROWN

Color After: BROWN

Comments:

Clarity Before:

SAMPLE NUMBER:

,IAq

Texture: COARSE

Clarity After: Artifacts:

FORM I - IN ILM02.1
007



WE:ST I NGHCIUSE /HANFORD

9.

INORGANIC ANALYSIS DATA SHEFT

.ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

ab Code: SKINER Case No.: RUSH!!! DUAS No.:

SAMPLE NUMBER:

601977

SDG No.: B01971

latrix (soil/water): SOIL Lab Sample ID: 04.072-07S

.evel (low/med): LOW Date Received: 04/07/93

Solids: 90-8

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

1 CAS No. Analyte :Concentration!C;
, , , ,_
17429-90-5 Aluminum

t-~6600
_

i 1
7440-36-0 Antimony ; 4.1 ;U;

17440-38-2 {Arsenic
174.40-39-3 :Barium i 73.1

17440-41-7 ;Berylliurn{ 0.191U:
17440-4.3-9 ; Cadrnium 0. 30 U;

17440-70-2 :Calcium ^ 4380
:7440-47-3 1Chromium ^ 16.5
17440-48-4 ;Cobalt ^ 8.0 :B:
17440-50-8 ;Copper ^ 11.7
17439-89-6 :Iron 1 16900
:7439-92-1 :Lead
17439-95-4 ;Magnesium: 4490

17439-96-5 :Manganese; 277

17439-97-6 ;Mercury 1
:7440-02-0 ;Nickel ^ 10.3
17440-09-7 Potassiurnl 1280
:7782-49-2 Selenium

17440-22-4 ISilver t 0.99W;
:7440-23-5 :Sodium ^ 261 iB;

17440-28-0 ;Thallium 1 t
17440-62-2 !Vanadium ^ 38.9
:7440-66-6 Zinc 55.2 1 {

Cyanide

olor Before: BROWN Clarity Before:

^olor After: BROWN Clarity After:

ornments:
ROCKS

Texture: FINE

Artifacts: YES

O 1M ^

IF

,P ^
NR!

F

P
IP

P

!P
;P

INR:
IF
IP
INR:

1 NR;
IF

I F
NRI

:P
;P

NRi
,_i ^_

008
FORM I - IN YL.M02.1



WESTINGHOUSE/HANFORD
1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBER:

801977
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-010a ;,-.,,;

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix (soil/water): SOIL Lab Sample ID: 05051-07S

Level (low/med): LOW Date Received: 04/07/93

% Solids: 87.6

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

......... ....... __.^

CAS No. ; Analyte { Concentration;C ; 0 M

I ._i..
;7429-90-5 Aluminum NR;
17440-36-0 :Antimony NR;
17440-38-2 :Arsenio 2.4 1 S IF
7440-39-3 ;Barium ; jNRI
17440-41-7 Beryllium; ;NR;
17440-43-9 Cadmium i jNRI
17440-70-2 ;Calcium ; jNRI
17440-47-3 ;Chromium ; ; ; ;NR;
;7440•-48-4 ;Cobalt ; I ; ;NR;
17440-50-8 Copper ; NR;
:7439-89-6 :Iron ; : : ;NR;
17439-92-1 1Lead 4.3 1 1 IF
7439-95-4 :Ma9nesiuml : ; :NR;
17439-96-5 {Manganese; NR;
:7439-97-6 ;Mercury {NR;
17440-02-0 ;Nickel ;NR;
17440-09-7 ;Potassium; jNRI
17782-49-2 ;Selenium 0.74;U ; f IF
17440-22-4 Silver ; { ;NR;
17440-23-5 Sodium 1NR;
17440-23-0 ;Thallium { 0.60;U { SJ IF
17440-62-2 ;Vanadium ; ; ;NR;
:7440-66-6 ;Zinc I ; jNRI
1.____ !Cyanide I I I iNR;

-^-. ^

Color Before: BROWN

Color After: BROWN
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Clarity Before:

Clarity After:
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I

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBF.:R:

B01979

..ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

_ab Coder SKINER Case No.: RUSH!!! DBAS No.: SDG No.: R01979.

latrix (soiL/water): SOIL Lab Sample 1D: 04072-08S

..evel. (low/med): LOW Date Received: 04/07/93

Solids: 96.3

Concentration Units (ug/L or mg/Kg dry wei.ght): MG/KG

1CAS No, Analyte 1ConcentrationLC1 O ;M
^ ^ .

17429-90-5 1Aluminum 6430 ; i 7P
17440-36-0 tAntirnonY 3.9 1U; ;P ^^l

7440-38-2 Arsenic i lNR;

,7440-39-3 ;Barium ^ 66.3 1 ;P
{7440-41-7 Beryllium^ 0.19M iP

^

^17440-43-9 Cadmium 0.291U1 !P t

7440-70-2 :Calcium 6340 1 i :P {

t7440-47-3 Chromium 11.0 !P
:7440-48-4 ;Cobalt 1 8.5 ;B1 :P

17440-50-8 :Conner t 11.7 { i *,P

17439-89-6 !Iron ^ 16900 1P
:7439-92-1 !l.ead 1 :NR;
17439-95-4 {Magnesium: 4880 IF
17439-96-5 :Manganese7 275 ;P

{7439-97-6 :Mercury : iNR1

17440-02-0 :Nickel 11.6 !P
:7440-09-7 Potassium! 1250 :P
t7782-49-2 !Selenium :NR:

:7440-22-4 tSilver : 0.95;U1 1P

:7440-23-5 :Sodium ; 267 ;B: :P !
^7440-28-0 :Thallium 1 {NRI
17440-62-2 Vanadium ^ 38.9 1 iP
57440-66-6 1Zinc ; 41.9 iP

:Cyanide ;NR:

---• ^_^ !

^olor Before: BROWN

-olor After: BROWN

'ornments:
ROCKS

Clarity Before:

Clarity After:

FORM I - IN

Texture: FINE
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1
.

INORGANIC ANALYSIS DATA SHEET

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SKINER Case No.: N3-04-020SAS No.:

SAMPLE NUMBER:

B01979

...__.._.--•----._:.__...,

SDG No.: B01971

Matrix (soil/water): SOIL Lab Sample ID: 05051-085

Level (low/med): LOW Date Received: 04/07/93

x Solids: .99.4

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

, ---
. --___

;CAS No. Analyte ;Concentration;C; 0 ;M ;

;7429-90-5 1Aluminum
;7440-36-0 IAntimony
17440-38-2 Arsenic 2.0 ;8; $ IF
17440-39-3 1Barium ;
17440-41-7 Beryllium; :NR;

17440-43-9 Cadmium ; ;NR1
17440-70-2 ICalcium ; ;NR;

17440-47-3 1Chromium ; ; ; ;NR;
{7440-48-4 :Cobalt i i i iNRi

17440-50-8 ;Copper 1 ;NR;

17439-89-6 :Iron jNRj
17439-92-1 L®ad ; 3.3 ; ; ;F
17439-95-4 ;Magnesium; 1 : jNRj
17439-96-5 Manganese; ; ; ;NR1

;7439-97-6 ;Mercury 1 i i jNRj
;7440-02-0 INickel ; i I 1NR;
17440-09-7 1Potassium; 1 ; {NR;

17782-49-2 Selenium 1 0.66:U: W :F
17440-22-4 Silver ; I ;NR;

17440-23-5 {Sodium ; :NR;
;7440-28-0 Thallium 0.54;U; IF
;7440-62-2 ;Vanadium ;NR;
;7440-66-6 {2ino NR:

;Cyanide ;NR;

^ _----•--- -•' --•--___-__-- -^ -°------
^

-_._.-,-.-, .-^ _._._.-,̂ ...,

Color 8efore: BROWN Clarity Before: Texture: COARSE

Color After: BROWN Clarity After: Artifacts:

Comments:
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1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBF.:R:

t301980

.ab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

.rab Code: SKINER Case No.: RUSH!!! DUAS No.: SDG No.. B01971

latri,x (soi.l./water): SOIL Lab Sample ID: 04072-09S

.evel (lowlmed): LOW Date Received: 04/07/93

= Solids: 99.8

Concentration Units (ug/L or mg/Kg dry weight): M6/KG

;CAS No. Analyte {ConcentrationlC: G1 {M {

7429-90-5 ;A.Luminum 1 48.4

.7440-36-0 ;Antimony 3.7 ;Uf !P

:7440-38-2 Arsenic ^ i : !NR:

17440-39-3 1Barium 0.51;5: 1P
7440-41-7 ;Be.rylliuml 0.181U; !P
1744.0-43-9 ;Cadmium 0.271Ut IF
17440-70-2 :Calcium ^ 36.7 ;B: IF
7440-47-3 :Chrorniuni 0.82;U: IF ;
{7440-48-4 ;Cobalt i 0.62:U; 1P
:7440-50-8 !Copper 1 0.95;U; IF ;
:7439-89-6 ;Iron 452 IP

^7439-92-1 Lead ;NRI
17439-95-4 lMagnesiuml 12.8 1U1 ;P

17439-96-5 7Manganes e; 0.80:B; ;P

:7439-97-6 1MercurY 1 {NR:

:7440-02-0 1Nickel 1 1.1 ;U; IP
17440-09-7 iPotassium; 24.1 1U: 1P {

:7782-49-2 ;Selenium 1 ;NRI
17440-22-4 !Silver 0.90f1j; IF :
:7440-23-5 !Sodium i 49.0 1B1 ;P
17440-28-0 iThallium : 1NR:
17440-62-2 :Vanadium 0.78:U: !P
:7440-66-6 {Zinc ! 4.5 ; 1 :P

!Cyanide ;NRI

:olor Before: WHITE Clarity Before:

:olor After: WHITE Clarity After:

omments:
ROCKS

FORM I - IN

Texture: FINE

Artifacts: YES
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WESTINGHOUSE(HANFORD
1

INORGANIC ANALYSIS DATA SHEET
SAMPLE NUMBER:

B01980

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108

Lab Code: SKINER Case No.: N3-04-020SAS No.: SDG No.: 801971

Matrix (soil(water): SOIL Lab Sample ID: 05051-09S

Level (low/med): LOW Date Received: 04/07/93

% Solids; 100.0

Concentration Units (ug/L or mg/Kg dry weight): MG/KG

;CAS No. 1 Analyte Concentration; C{ 0 :M
,̂
17429-90-5 1Aluminum It ;NR;
I7440-36-0 Antimony ;NR;

{7440-38-2 Arsenic 0.48 U IF
17440-39-3 ;Barium ;NR;
7440-41-7 {Beryllium; ;NR;
17440-43-9 Cadmium ;NR;
17440-70-2 iCalcium ;NR;
17440-47-3 {Chromium ;NR;
17440-48-4 Cobalt : i ;NR;
17440-50-8 1Copper ; ;NR;
17439-89-6 :Iron ; ; : ;NR;
17439-92-1 {Lead 0.34 W ;F
17439-95-4 ;M89nesiuml It 1NR1

17639-96-5 ;Manganesel : i ;NR;
;7439-97-6 ;Mercury ; ;NR;
17440-02-0 Nickel ;NR;
17440-09-7 ;Potassium! ;NR;
7782-49-2 ;Selenium 1 0.63; U; W S ;F
I7460-22-4 ;Silver :NR;
17440-23-5 ;Sodium ;NR;

:7440-28-0 Thallium i 0.52! Ui iF
;7440-62-2 Vanadium ;NRi
17460-66-6 ;Zinc ;NR;

..._..._._____.... !Cyanide ;NR1
,

11 _._....._- , _---•--. ......-•---_^ .., _..._..._. . ,,... ,.,

Color Before: BROWN Clarity Before: Texture: COARSE

Co1or After: BROWN Clarity After: Artifacts:

Comments:
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DISCLAIMER

This report is designated as Revision 0. The report covers
a specific site for a specific sampling time frame. The report
addresses only those samples that have been provided for data
validation review.

At the request of Westinghouse Hanford Company
(Westinghouse-Hanford), one hundred percent of the total number
of Sample Delivery Groups received by A.T. Kearney, Inc. from the
100-IU-4 Operable Unit Sodium Dichromate Barrel ERA Investigation
and their related quality assurance samples were reviewed and
validated to verify that reported sample results were of
sufficient quality to meet quality control objectives.
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ACRONYMS

%D Percent difference
AA Atomic absorption
BFB Bromofluorobenzene
BNA Base/neutral and acid (equivalent to
CCB Continuing calibration blank
CCV Continuing calibration verification
CLP Contract Laboratory Program
CRA CRDL standard for AA
CRDL Contract required detection limit
CRI CRDL standard for ICP
CRII CRDL standard for ICP initial
CRIF CRDL standard for ICP final
CRQL Contract required quantitation limit
DBC Dibutylchlorendate
DFTPP Decafluorotriphenylphosphine
DQO Data quality objectives
EPA U.S. Environmental Protection Agency
GC/MS Gas chromatography/mass spectrometry
GC Gas chromatography
GFAA Graphite furnace atomic absorption
ICB Initial Calibration Blank
ICP Inductively coupled plasma emission
ICS ICP interference check sample
ICV Initial calibration verification
IDL Instrument detection limit
LCS Laboratory control sample
LCSS Laboratory control sample soil
LCSW Laboratory control sample water
MSA Method of standard addition
MS/MSD Matrix spike/matrix spike duplicate
NV Not Validated
PBS Preparation blank soil
PBW Preparation blank water
PCB Polychlorinated biphenyl
PEM Performance evaluation mixture
QA Quality assurance
QC Quality control
RF Response factor
RIC Reconstructed ion chromatogram
RPD Relative percent difference
RRF Relative response factor
RRT Relative retention time
RSD Relative standard deviation
RT Retention time
SDG Sample delivery group
SOW Statement of work
TAL Target analyte list
TCL Target compound list
TIC Tentatively identified compounds
TOC Total organic carbon
TOX Total organic halides
V Validated
VOC Volatile organic compounds

iii

semivolatiles)

spectrometry
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1.0 INTRODUCTION

The following samples were obtained from the 100-IU-4

Operable Unit Sodium Dichromate Barrel ERA investigation sampling

event:

B01971 B01978 B01985 B01992 501930

B01972 B01979 B01986 B01994 501951

B01973 B01980 B01987 B01995 B019B2

B01974 B01981 B01988 B01996 B019B3

B01975 B01982 301989 B01997 B08XH9

B01976 B01983 B01990 B01998

B01977 B01984 B01991 B01999

Westinghouse-Hanford has requested that all of the Sample

Delivery Groups be validated for the 100-IU-4 Operable Unit

Sodium Dichromate Barrel ERA Investigation. Therefore, the data

from the chemical analysis of thirty three samples from this

sampling event and their related quality assurance samples were

reviewed and validated to verify that reported sample results

were of sufficient quality to support decisions regarding

remedial actions performed at this site. Sample number B01993,

although included on the sample list was never submitted with any

data packages. Therefore, A.T. Kearney was requested by
Westinghouse-Hanford to submit the 100-IU-4 Sodium Dichromate
Barrel ERA Investigation, report without this sample. Sample

number B01980 was used to identify two samples. It was requested

by Westinghouse-Hanford that sample B01980 sampled on 4/8/93 be

changed to B08HX9. The samples were analyzed by Thermo-Analytic

Laboratories (TMA) and Roy F. Weston Laboratories (WESTON) using

U.S. Environmental Protection Agency (EPA) CLP protocols.

Sample analyses included:

• Inorganics
• General chemical parameters.

The table below lists the Sample Delivery Groups (SDGs) that
were validated for this sampling event. The validated data are
included in this report.

1-1
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SDG No. Matrix

No. of
Samples
Analyzed Parameters

B01971 S 9 Inorganics, Wet Chem

B01978 S 1 Inorganics, Wet Chem

B01990 S 1 Inorganics, Wet Chem

B01994 S 9 Inorganics, Wet Chem

B019B0 S 1 Inorganics, Wet Chem

B08XH911 S 12 Inorganics, Wet Chem

Thirty three samples were validated for radiochemical
parameters by TMA and Teledyne. Analytical protocols
specified in the Westinghouse Hanford Company Statement of
Work for Nonradioactive inorganic/Organic and Radiochemical
Analytical Services were used. Sample analyses included the
following:

• Gamma spectroscopy

SDG No. Matrix

No. of
Samples
Analyzed Parameters

B01971 S 9 Radiochemistry

B01978 S 1 Radiochemistry

B01990 S 1 Radiochemistry

B01994 S 9 Radiochemistry

B019B0 S 1 Radiochemistry

B08XH911 S 12 Radiochemistry

The radiochemical data summary tables can be found following
Section 4.8.

Data quality was reviewed and analytical results validated
using Westinghouse-Hanford procedures and related EPA CLP
protocols and guidelines. Data were qualified based upon their
quality and the guidance provided by these sources. In instances
where the two protocols differed, the Westinghouse-Hanford
guidance was followed.

Three sets of split samples were submitted to WESTON
Laboratories as shown below:

1-2
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Set 1:

Sample No. Split Sample No. Location

B01976 B01978 IU-4 Test Pit E6

Set 2:

Sample No. Split Sample No. Location

B01988 B01990 IU-4 Test Pit C6

Set 3:

Sample No. Split Sample No. Location

B01998 B019B0 IU-4 Test Pit G4

The split sample results for the well locations were

included in the validated data. The results were compared using

the sample guidelines for determining the RPD between a sample

and its duplicate. The results fell within the required control

limit. All results for the well locations appear in the summary

tables within the report.

Three sets of field duplicate samples were submitted to TMA
as shown below:

Set 1:

Sample No. Duplicate Sample No. Location

B01976 B01977 IU-4 Test Pit E6

Set 2: -

Sample No. Duplicate Sample No. Location

B01988 B01989 IU-4 Test Pit C6

Set 3:

Sample No. Duplicate Sample No. Location

B01998 B01999 IU-4 Test Pit G4

The field duplicate sample results for the well locations

were included in the validated data. The results were compared

using the sample guidelines for determining the RPD between a

sample and its duplicate. The results fell within the required

control limit. All results for the well locations appear in the

summary tables within this report.

1-3
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Four equipment blanks were submitted to TMA. The

equipment blanks are identified as follows: B01971, B01980,
B01994 and B08XH9, and were collected on 3/31/93, 4/02/93,
4/13/93 and 4/08/93 respectively.

Under EPA protocol, equipment blanks are water samples used

to indicate whether-or not decontamination procedures were

adequate or that contamination was not inherent in the equipment

used. The equipment blank information provided was inadequate to

determine what contamination, if any, was a result of the

equipment used. Equipment blanks require location identifiers

and associated sample numbers in order to make such a

determination.

The report is broken down into sections for each chemical

analysis and.radiochemical analysis type. Each section addresses

the data package completeness, holding time adherence, instrument
calibration and tuning acceptability, blank results; accuracy,

precision, system performance, as well as the compound

identification and quantitation. In addition, each section has

an overall assessment and summary for the data packages reviewed

for the particular chemical/radiochemical analyses. Detailed

backup information is provided to the reader by SDG No. and

sample number. For each data package, a matrix of chemical

analyses per sample number is presented, as well as data

qualification summaries.

Laboratory and data validation personnel added qualifiers to

the reported data based on specified data quality objectives.

The data reporting qualifiers are summarized as follows:

U - Indicates the analyte was analyzed for and not

detected. The value reported is the sample
quantitation limit corrected for dilutions and moisture

content. It should be noted that the sample
quantitation limit may be higher or lower than the

contract or method required detection limit, depending

on instrumentation, matrix and concentration factors.

J- Indicates the analyte was analyzed for and detected.
However, the associated value is considered to be an

estimate due to identified QC deficiencies. Data
flagged with a"J" may be usable for decision making
purposes, depending upon the DQOs of the project.
Laboratories qualify all reported organic detects below

CRQL with a"J" per the CLP procedures.

UJ - Indicates the analyte was analyzed for and not
detected. However, the associated detection limit is

considered to be an estimate due to identified QC
deficiencies. Detection limits flagged with a"UJ" may

be usable for decision making purposes, depending upon

the DQOs of the project. -

1-4
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JN - Indicates the analyte was analyzed for and that there
is presumptive evidence of the presence of the
compound. The concentration reported is considered an
estimate which should be used for informational
purposes only.

R - Indicates the analyte was analyzed for and due to a
significant QC deficiency, the data are deemed
unusable. Analytic results flagged "R" are invalid and
provide no information as to whether or not the analyte
is present.

It should be noted that, frequently, results will bear two
qualifiers - one given by the laboratory and one given,during the
validation process. For example, a "U" qualifier is given by the
laboratory when the compound has not been detected during the
analysis, and a"J" qualifier may be added during the validation
to qualify the result due to minor quality problems. Therefore,
the resulting qualification is "UJ", where the "U° qualifier has
been given by the laboratory and the "J" qualifier given by the
validator.

The results of data validation performed for the 100-IU-4
Operable Unit Sodium Dichromate Barrel ERA Investigation are
contained in the tables following each of the chapters in this
report.

Several general quality trends which resulted in data
qualification were observed. These included:

• Two sets of percent solids for each sample were used to
calculate ICP and GFAA final results in two data packages.
No explanation was provided by TMA Laboratory in their case
narrative. Westinghouse-Hanford should address this issue
with the laboratory.

• Selenium calibration correlation coefficients were less than
0.995 for three analysis runs. All associated results were
qualified as estimates and flagged "J".

• Minor laboratory blank contamination was noted in the
inorganics analysis. Associated results were flagged
accordingly.

• The metals analysis showed minor matrix spike accuracy
problems, analytical spike recoveries below the QC limits;
laboratory duplicate RPD results outside of QC limits; and
ICP serial dilution results outside of QC limits.
Therefore, several metals results were flagged "J" due to
these factors.

• GFAA analytical spikes were not performed for arsenic, lead,
selenium and thallium in one data package. This is a
significant deviation from the CLP protocol. All associated
results were qualified as estimates and flagged "J".

1-5
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• Hexavalent chromium soil sample holding times were exceeded
in three data packages. All associated results were
qualified as estimates and flagged "J".

• The matrix spike recovery fell outside the QC limits in one
hexavalent chromium data package. All associated results
were qualified as estimates and flagged "J".

• Due to lack of continuing calibration information, all gamma
spectroscopy results were rejected "R".

• Due to lack of an annual calibration for Liquid Marinelli
Detector 13, results in three data packages were rejected
nRn

• All gamma spectroscopy results were qualified as estimates
and flagged "J" due to the continuing calibration check
source not being identified by nuclide and activity. The
"J" qualifier was, however, superseded by the "R" qualifier
as described above.

In general, the protocol-specific QA/QC requirements were
met for the samples analyzed in this investigation with the
exceptions noted above and discussed in detail in the chapters to
follow. All requested analyses were performed.

With the exceptions noted above, the protocol-specific data
quality objectives in terms of precision, accuracy, completeness,
representativeness, and comparability have been met.

1-6
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LOCATION AND SAMPLE INFORMATION

SAMPLE
I,OCATION.

INFORMATION

SAMPLE.
LOCATION

SAMPLE
NUMBER MATRIX

DATE
SAMPLED NV/V INORGANICS

Test Pit E2 801972 S 04/02/93 V 2-11

Test Pit E3 801973 S 04/02/93 V 2-11

Test Pit E4 B01974 S 04/02/93 V 2-11

Test Pit E5 B01975 S 04/02/93 V 2-11

Test Pit E6 B01976
B01977
B01978

S
S
S

04/02/93
04/02/93
04/02/93

V
V
V

2-11
2-11
2-16

Test Pit El 801.979 S 04/02/93 V 2-11

Test Pit Dl 801981 S 04/08/93 V 2-34

Test Pit D2 1301982 S 04/08/93 V 2-34

Test Pit Cl 801483 S 04/08/93 V 2-34

Test Pit C2 B01984 S 04/08/93 V 2-34

Test Pit C3. B01985 S 04/08/93 V 2-34

Test Pit C4 B01986 S 04/08/93 V 2-34

Test Pit CS 807987 S 04/08/93 V 2-34

Test Pit C6 B01988
B01989
301990

S
S
S

04/08/93
04/08/93
04/08/93

V
V
V

2-34
2-34
2-20

Test Pit C7 B01991 S 04/08/93 V 2-35

Test Pit CS B01992 S 04/08/93 V 2-35 -

Test Pit 01 B01995 S 04/13/93 V 2-24

Test Pit G2 B01996 S 04/13/93 V 2-24

Test Pit G3 B01997 S 04/13/93 V 2-24

Test Pit G4 B01998
B01999

B01980

S
S

S

04/13/93
04/13/93

04/13/93

V
V
V

2-24
2-24

2-30 --

Test Pit G5 B019B1 S 04/13/93 V 2-24

Test Pit G6 B019B2 S 04/13/93 V 2-24

Test Pit G7 B019B3 S 04/13/93 V 2-24

2-i
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SAMPLE
LOCATION

LOCATION AND SAMPLE INFORMATION INFORMATION

SAMPLE SAMPLE. DATE

LOCATION NUMBER
MATRIX

SAMPLED NV/V INORGANICS

EB B01971 S 03/31/93 V 2-11

B01980 S 04/02/93 V 2-11

B01994 S 04/13/93 V 2-24

8087019 S 04/02/93 V 2-34

2-ii
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2.0 INORGANIC DATA VALIDATION

2.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness:

B01971 B01990 B01930
B01978 B01994 B08XH9

2.2 HOLDING TIMES

Analytical holding times for ICP metals and GFAA metals were
assessed to ascertain whether the holding time requirements were
met by the laboratory. The holding time requirements are as
follows: samples must be analyzed within six months for all ICP
and GFAA metals.

All holding time requirements for all analytes in all data
packages reviewed were met.

2.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

Performance of specific instrument quality assurance and
quality control procedures, including deficiencies noted during
the quality assurance review, are outlined below.

Three calibration standards and a blank were analyzed for
arsenic, lead, selenium and thallium by GFAA. The correlation
coefficient of a least squares linear regression met the
requirements for calibration in most cases.

The calibration correlation coefficient for three selenium
analyses was <0.995. Although laboratory instrument printouts
showed the correlation coefficients to be >0.995, results were
recalculated and verified to be at 0.9923, 0.9940 and 0.9907
respectively. In accordance with Westinghouse-Hanford Data
Validation Guidelines, all associated results for selenium were
flagged as estimates "J" in the following samples.

• All samples in SDG No. B01971.

• Sample numbers B01995, B01997, B01998, B0199B1, B0199B2 and
B0199B3 in SDG. No. B01994.

• Sample numbers
B01986, B01987,
No. B08XH9.

B08XH9, B01981, B01983, B01984, B01985,
B01988, B01989, B01991 and B01992 in SDG.
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At least one standard and a blank were analyzed by ICP for
all other elements.

The above calibrations were each immediately verified with

an ICV standard and a calibration blank. The ICV was prepared

from a source independent of the calibration standards, at a

mid-calibration range concentration. The ICV percent recovery

must fall within the control limits of 90 to 110 percent for

metals analyzed by ICP and GFAA. Calibration linearity near the

detection limit was verified with a standard prepared at a

concentration near the CRDL.

The ICVs met the recommended control limits in all cases.

The calibrations were subsequently verified at regular

intervals using a CCV standard. The control windows for percent

recovery of CCV standards are the same as the ICV windows

described above.

The CCVs met the recommended control limits in all cases.

2.3.1 ICP Calibration

An ICS was analyzed at the beginning and end of each ICP

sample run to verify the laboratory interelement and background

correction factors. Results for the ICS solution must fall

within the control limit of ±20 percent of the true value.

The ICS has been analyzed at the proper frequency and all
ICSAB solution percent recovery values fell within the control

limit.

2.3.2 Atomic Absorption Calibrations

Duplicate injections are required for all GFAA analyses.

The duplicate injections establish the precision of the
individual analytical determinations. For sample concentrations

greater than the CRDL, duplicate injections must agree within ±20

percent RSD or CV. The AA calibration results are discussed

further in Section 2.7 of this report.

2.4 BLANRS

2.4.1 Positive Blank Results

Samples with digestate concentrations (in ug/L) of less than
five times (<5x) the highest amount found in any of the
associated blanks have had their associated values qualified as
non-detected and flagged "U". Samples with concentrations of
greater than five times (>5x) the highest amount found in any of
the associated blanks do not require qualification.
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Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for barium:

• Sample number BO8XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for beryllium:

0 Sample numbers B01981, B01982, B01983, B01984, 501985,
B01986, B01987, B01988, B01989, B01991 and B01992 in SDG No.
B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for calcium:

• Sample number B01980 in SDG No. B01971.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for copper:

0 Sample numbers B08XH9, B01984, B01986, B01987, 801988,
B01989, B01991 and B01992 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for lead:

• Sample number B01994 in SDG No. B01994.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for magnesium:

• Sample number B08XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for manganese:

• Sample number B08XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for potassium:

• Sample number B08XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for sodium:

• Sample number B08XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for vanadium:

• Sample number B08XH9 in SDG No. B08XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for zinc:
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• Sample number B08XH9 in SDG No. B08XH9.

• Sample number B01994 in SDG No. B01994.

All other laboratory blank results were acceptable.

2.4.2 Negative Blank Results

In the case of negative blank results, if the absolute value
of any calibration blank exceeds the IDL, all non-detects are
qualified as estimates and flagged "J", and all positive results
within two times the absolute value of the blank result are
qualified as estimates and flagged "J°. In the case of
preparation blanks, if the absolute value exceeds the CRDL, all
non-detects are rejected and flagged "R" and all detected values
that are less than ten times the absolute value of the
preparation blank result are qualified as estimates and flagged
uJn

Due to a negative calibration blank result greater than two
times the sample result, the following samples were flagged "J"
for thallium:

• Sample numbers B01972, B01973, B01974 and B01975 in SDG No.
B01971.

No other negative blank results were detected.

2.5 ACCURACY

2.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less than 30% and
a sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC limits are
qualified as estimates and flagged "J".

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for antimony in the following
samples:

• Sample number B01978 in SDG No. B01978.

• Sample number B01990 in SDG No. B01990.

• All samples in SDG No. B01994.

• All samples in SDG No. B08XH9.
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The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J° for lead in the following
samples:

• Sample number B01978 in SDG No. B01978.

• Sample number B019B0 in SDG No. B019B0.

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for selenium in the following
samples:

• All samples in SDG No. B01994.

All other matrix spike recovery results were acceptable.

2.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be digested or
distilled and analyzed with every group of samples which have
been prepared together. Sample recoveries less than 50% were
rejected and flagged "R". All other samples with LCS recovery
outside of QC limits are qualified as estimates and flagged "J°.

One solid LCS was digested and analyzed for each of the
cases in this report that contained soil samples. The results
were compared against the established performance criteria and
found to be acceptable.

LCS solid samples for soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit E, Section V,
Item 8 (pg. E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILM01.0, the ICV can only be used as
the LCS for the digestion and analysis of aqueous samples. A
solid LCS provided by the EPA or a certified agent is required
for soil samples.

All LCS results were found to be acceptable.

2.6 PRECISION

2.6.1 Laboratory Duplicate Samples

The laboratory duplicate results measures the precision of
the method by measuring a second aliquot of the sample that is
treated the same way as the original. Samples whose precision
fell outside the quality control requirements were flagged as
estimates "J".

2-5



WHC-SD-EN-TI-235, Rev. 0

All laboratory duplicate recovery results were acceptable.

2.6.2 ICP Serial Dilution

The ICP serial dilution is used to determine whether
significant physical or chemical interferences exist due to
sample matrix. If sample concentration is >50 times the IDL for
an analyte and the %D is outside the control limits the
associated data must be qualified as estimates "J".

The ICP serial dilution result fell outside the QC limits

and the associated result was flagged "J" for barium in the
following samples:

• Sample number B01978 in SDG No. 801978.

The ICP serial dilution result fell outside the QC limits

and the associated results were flagged "J" for zinc in the
following samples:

• Sample number B01978 in SDG No. B01978.

• All Samples in SDG No. B01994.

• Sample number B01990 in SDG No. B01990.

• Sample number B019B0 in SDG No. B019B0.

All other ICP serial dilution results were acceptable.

2.7 FIIRNACS AA QUALITY CONTROL

The post-digestion analytical spike is analyzed to determine

the extent of interference in the digestate matrix. When the

results of the analytical spike analyses exceeds the control

window of 85 to 115 percent recovery and the absorbance of the

sample is greater than fifty percent of the analytical spike

absorbance, then the sample must be reanalyzed using the MSA.

The duplicate injections and the analytical spike recoveries

establish the precision and accuracy of the individual GFAA -

determinations.
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2.7.1 Duplicate Injections

Each furnace analysis re,
(burns), except for full MSA.
CRDL, the duplicate injection
or CV. If these requirements
must be rerun once (i.e., two
are then still outside the QC
an estimate and flagged "J".

met.

;uires a minimum of two injections
For concentrations greater than

readings must agree within 20% RSD
are not met, the analytical sample
additional burns). If the readings
limits, the result is qualified as

All duplicate injection quality control requirements were

2.7.2 Analytical Spike Recoveries

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit, but whose absorbances are
less than 50 percent of the analytical spike absorbance, the
samples were flagged as estimates "J". In cases where the
analytical spike recovery was 0.0 percent, the results were
rejected and flagged "R".

The analytical spike recovery fell outside the established
QC limits and the associated result was flagged "J" for selenium
in the following sample:

• Sample number B01981 in SDG No. B08XH9.

Under the CLP 3/90 SOW for Inorganics, GFAA analysis
requires that an analytical spike be run immediately following
the associated sample and the percent recovery calculated to
determine further action. The analytical spike was not performed
for any of the GFAA metals in SDG No. B01990, therefore sample
results for arsenic, lead, selenium and thallium in sample number
B01990 were qualified as estimates and flagged "J".

All other analytical spike recovery results were acceptable.

2.7.3 Method of Standard Addition Results

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit and whose absorbances are
greater than 50 percent of the analytical spike absorbance an MSA
is required. In cases where the MSA correlation coefficient was
less than 0.995 the MSA analysis was repeated once. if the
correlation coefficient was still less than 0.995, samples were
flagged as estimates "J°.

All MSA results were acceptable.
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2.8 ANALYTE QUANTITATION AND LIMITS

Twenty percent of sample results and reported detection
limits were recalculated to ensure that the reported results were
accurate. Raw data were examined for anomalies, transcription
errors, and reduction errors.

The reviewer verified that the results and detection limits
fell within the linear range of the instrument.

2.9 OVERALL AND SUMMARY

All samples were analyzed and reported under the 1990 CLP
protocol (EPA 1990). Several inconsistencies and deviations from
the protocol were observed. They are as follows:

A CCV and CCB must be analyzed immediately after the ICV and
ICB. ICAP analysis does not follow this protocol. For ICAP
analysis a CCV and CCB were run after the initial interference
checks and CRI. This is incorrect because the ICSA/AB and CRII
are considered analytical samples and according to the CLP
protocol a CCV and CCB must be run prior to any analytical
samples.

Internal Chains of Custody lacked sufficient information
such as interdepartmental transfers, i.e., from the sample
custodian to the technician responsible for sample preparation
and the dates these transfers took place plus the EPA sample ID
number. Without this information Internal Chains of Custody can
not be verified as those belonging to samples in this report.
Refer to Sections F-5, paragraph 1.5 and F-3, paragraph 1.4 of
the EPA CLP SOW 3/90 protocol.

Percent solids for samples in SDG Nos. B01971 and B08XH9
submitted by TMA Laboratories were determined twice on two
separate days. The percent recoveries determined on the first
day were used to calculate final results'from ICP analysis and
percent recoveries determined on the second day were used to
calculate final results from GFAA analysis. In several cases
significant differences were noted between the two
determinations. Below is a table of all samples which have two
percent solids results. In accordance with Westinghouse-Hanford
Data Validation Guidelines no action was taken to qualify samples
based upon this discrepancy, however Westinghouse-Hanford should
contact TMA for an explanation in order to determine the percent
solids results' acceptability.

Sample % Solids 4/12/93

B01971 92.7
B01972 93.9
B01973 90.4
B01974 94.1

% Solids 5/11/93

97.0
99.2
96.2
99.2
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B01975 88.8 96.2
B01976 91.8 97.6
B01977 90.8 87.6
B01980 99.8 100.0

Sample ^ Solids 4/20/93 ^ Solids 5 11 93

B08XH9 93.4 100.0

B01981 91.0 95.9
B01982 91.7 96.5
B01983 91.4 96.2
B01984 91.8 97.1
B01985 89.2 94.1
B01986 89.4 94.8
B01987 90.1 94.3
B01988 89.9 95.0
B01989 89.6 90.2
B01991 92.3 93.1
B01992 92.2 92.6

For samples analyzed by WESTON, incorrect ICP instrument

detection limits (IDL's) are being used to report results down to

the IDL. Two sets of IDL's (Form 10) are included in the data

package for ICAP analysis, one for instrument IC1 and one for
instrument IC3. According to the case narrative addendum, WESTON
states that the highest IDL of the two instruments is used, as
per Exhibit E, Section V, Item 10 (pg. E-53) of the EPA Statement

of Work for Inorganics Analysis, Document Number ILM01.0. This
is correct only when two instruments are being used to determine
sample results within a data package. However, in this data
package WESTON used only one ICP instrument to determine the
sample results and therefore it is that instrument's IDL's which
should be used to calculate results. According to the raw data

and the Form XIV information IC1 is the instrument being used for
analysis while some of the IDL's of IC3 are the ones reported on
Forms 1-9. This can effect results flagged "U" or results which
may be flagged "U" because of laboratory blank contamination.
Results have been changed, where necessary, to reflect results
based on IDLs from instrument IC1.

LCS solid samples for soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit E, Section V,
Item 8 (pg. E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILM01.0, the ICV can only be used as
the LCS for the digestion and analysis of aqueous samples. A
solid LCS provided by the EPA or a certified agent is required
for soil samples.

All raw data associated with WESTON has not been labeled
with the client (EPA) ID number. Results labeled with only the
laboratory sample ID number is insufficient. Refer to Section B-
10 of the EPA CLP SOW 3/90.
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Except as noted in the preceding sections, all other
validated data are usable for all purposes.
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_7_

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA

Case SDG: B01971

Sample Number B01971 801972 B01973 801974 B01975 B01976 B01977 B01979 B01980
Location EB TPE2 TPE3 TPE4 TPE5 TPE6 TPE6 TPE1 EB
Remarks EQP.Blank Duplicate EQP.Blank
Sample Date 3/31/93 4/02/93 4/02/93 4/02/93 4/02/93 4/02/93 4/02/93 4/02/93 4/02/93
Inorganic Analytes CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Aluminum 200 5750 7090 6910 6530 6510 6300 6600 6430 48.4_
Antimony 60 4.1 U 4.0 U 3.9 U 3.9 U 4.0 U 4.0 U 4.1 U 3.9 U 3.7 U
Arsenic 10 2.9 1.4 2.8 2.2 1.5 2.1 2.4 2.0 0.48 U
Barium 200 73.3 89.4 89.7 80.9 67.3 64.3 73.1 66.3 0.51
Beryllium 5 0.19 U 0.19 0.18 U 0.26 0.19 U 0.19 U 0.19 U 0.19 U 0.18 U
Cadmium 5 0.30 U 0.30 U 0.29 U 0.29 U 0.29 U 0.29 U 0.30 U 0.29 U 0.27 U
Calcium 5000 3540 6020 6860 9750 4860 3930 4380 6340 36.7 U
Chromium 10 86.7 12.1 11.3 11.4 13.9 16.6 16.5 11.0 0.82 U
Cobalt 50 7.4 9.3 9.5 8.3 8.0 7.4 8.0 8.5 0.62 U
Copper 25 9.9 12.4 13.2 12.0 11.9 12.1 11.7 11.7 0.95 U
Iron 100 17800 18600 18100 16400 16400 15900 16900 16900 452
Lead 3 17.8 3.9 4.3 4.2 3.8 4.0 4.3 3.3 0.34
Magnesium 5000 3540 4970 5420 5050 4450 4290 4490 4880 12.8 U
Manganese 15 286 313 330 306 275 275 277 275 0.80
Mercury 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nickel 40 8.3 10.6 11.1 10.3 9.8 10.2 10.3 11.6 1.1 U
Potassium 5000 1630 1470 1540 1390 1300 1260 1280 1250 24.1 U
Setenlum 5 0.66 UJ 0.65 UJ 0.69 UJ 0.64 ^ J 0.67 UJ 0.65 UJ 0.74 UJ 0.66 UJ 0.63 UJ
Siiver 10 0.99 U 0.98 U 0.94 U 0.94 U 0.97 U 0.96 U 0.99 U 0.95 U 0.90 U
Sodium 5000 184 262 285 234 228 239 261 267 49.0
Thallium 10 0.54 U 0.53 UJ 0.56 UJ 0.52 UJ 0.54 UJ 0.53 U 0.60 U 0.54 U 0.52 U
Vanadium 50 31.3 41.7 37.0 33.3 39.2 35.6 38.9 38.9 0.78 U
Zinc 20 44.0 45.3 45.9 41.7 46,9 69.1 55.2 41.9 4.5
Cyanide -- 10- N/A N/A -- N/A N/A N/A N/A r N/A N/A - N/A-
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EB-Equipment Blank, TP-Test Pit. N/A.Not Applicable



CALIBRATION DATA SUMMARY

N

N

SDG: B01971 REVIEWER: LM DATE: 1/19/94 PAGE I OF I

COMMENTS: Correlation Coefficient

CALIB. TYPE: INITIAL CONTINUING INSTRUMENT:

CALIB. DATE COMPOUND Corr.
Coeff.

SAMPLES
AFFECTED

QUALIFIER

5/14/93 Selenium 0.9923 All J
E}
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BLANK AND SAMPLE DATA SUMMARY

N

w

SDG: B01971 REVIEWER: CH DATE: 1/11/94 PAGE 1 OF 1

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB Calcium 101.4 ug/L 507 1014 B01980 U

M
0

Cl,
0
t2iz
H
H

^

(D
C

O



BLANK AND SAMPLE DATA SUMMARY

r
P

SDG: B01971 REVIEWER: CH DATE: 1/11/94 PAGE 1 OF 1

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 2X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB3 Thallium -3.6 ug/L -7.2 -36 B01972,
B01973,
B01974,
B01975

J
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DATA QUALIFICATION SUMMARY

SDG: B01971 REVIEWER: CH DATE: 1/11/94 PAGE I OFJ-

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Selenium J All Calibration Correlation
Coefficent <0.995

Calcium U B01980 Lab Blank Contamination

Thallium J B01972, B01973,
B01974, B01975

Negative Blank Results
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD

Laboratory^. Roy F. Weston

Case SDG: B01978

Sample Number B01978

Location TPE6

Romarks Split
Sample Date 4/02/93
Inorganic Analytes CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Aluminum 200 4680

Antimony 60 3.5 UJ

Arsenic 10 1.6

Barium 200 62.8 J

Berylllum 5 0.22 U

Cadmium 5 0.44 U

Calcium 5000 3740

Chromium 10 12.1
Cobalt 50 6.8
Copper 25 10.4

Iron 100 12600

Lead 3 5.2 J
Magnesium 5000 3610

Manganese 15 233

Mercury 0.2 N/A

Nickel 40 9.7

Potassium 5000 1090

Selenium 5 0.22 U

Sltver 10 1.19

Sodium 5000 172

I E
Thaliium 10 0.44 U

Vanadium 50 18.8

Zinc 20 44.9 J - _

Cyanide 10 N/A

n
U
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TP-Test Pit, N/A-Not Applicable



ACCURACY DATA SUMMARY

r
J

SDG: B01978 REVIEWER: PG DATE: 1/10/94 PAGE 1 OF I

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B01978S Antimony 65.8 B01978 J

B01978S Lead 54.5 B01978 J
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PRECISION DATA SUMMARY

r
03

SDG: B01978 REVIEWER: PG DATE: 1/10/94 PAGE 1 OF-L

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Barium B01978 B01978L 10.3 B01978 J

Zinc B01978 B01978L 128.4 B01978 J

n
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DATA QUALIFICATION SUMMARY

SDG: B01978 REVIEWER: PG DATE: 1/10/94 PAGE 1 OF I

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Antimony J B01978 Matrix Spike

Lead J B01978 Matrix Spike

Barium J B01978 ICP Serial Dilution

Zinc J B01978 ICP Serial Dilution
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ ot_1._

ProjecC WESTINGHOUSE-HANFORD -

Laboratory: Roy F. Weston

Case SDG: 801990

Sample Number B01990

Location TPC6
Remarks Splil

Sample Date 4108/93
Inorganic Analytes CRDL Result Q Result Q Result Q Result Q Result Q Result 0 Result Q Result Q Result Q Resuft Q

Aluminum 200 4540

Antimony 60 2.7 UJ

Arsenic 10 1.6 J

Barium 200 67.9

Beryllium 5 0.34

Cadmium 5 0.25

Calcium 5000 3990

Chromium 10 12.5

Cobalt 50 7.1

Copper 25 9.6

Iron 100 12200

Lead 3 4.1 J

Magnesium 5000 3270

Manganese 15 254

Mercury 0.2 0. 06 U

Nickel 40

Potassium 5000 1360

Selenium 5 0.11 UJ

Silver 10 0.33 U
Sodium 5000 129

Thallium 10 0.22 UJ

Vanadium 50 19.2

Zinc 20 29.3 J
Cyanide 10 N/A

n
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TP=Test Pit, N/A-Not Applicable



ACCURACY DATA SUMMARY

N
N

SDG: B01990 REVIEWER: PG DATE: 1/6/94 PAGE I OF 1

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B01990S Antimony 57.5 B01990 J

B01990A Arsenic Analytical Spike
not performed

B01990 J

B01990A Lead Analytical Spike
not performed

B01990 J

B01990A Selenium Analytical Spike
not performed

B01990 J

B01990A Thallium Analytical Spike
not performed

B01990 J
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PRECISION DATA SUMMARY

N

SDG: B01990 REVIEWER: PG DATE: 1/6/94 PAGE_-OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: RPD SAMPLES AFFECTED QUALIFIER

Zinc 801990 B01990L 14.7 B01990 J
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DATA QUALIFICATION SUMMARY

SDG: B01990 REVIEWER: PG DATE: 1/6/94 PAGE 1 OF I

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Antimony J B01990 Matrix Spike

Arsenic J B01990 Analytiaal. Spike not
performed

Lead J B01990 Analytical Spike not
performed

Selenium I B01990 Analytical Spike not
performed

Thallium J B01990 Analytical Spike not
performed

Zinc J B01990 ICP Serial Dilution
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory. TMA
Case SDG: B01994

Sample Number B01994 B01995 801996 1301997 B01998 B01999 801981 601962 B019B3
Location EB TPG1 TPG2 TPG3 TPG4 TPG4 TPGS TPG6 TPG7
Remarks EQP.Blank Duplicate
Sample Date 4/13/93 4113/93 4/13/93 4113/93 4/13/93 4/13/93 4/13/93 4/13/93 4/13/93
Inorgan(c Analytes CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q sullRo Q Result Q
Aluminum 200 54. 3 GO50

--
C,020 72 20

< <-_.. _
(>790 -_ .._ . -

G330
__ . _
G7GU

,. .._ . .. _
GtfBU

^ ....
711g

_._ .^...... ...

Antimony 60 3.5 UJ 3.9 UJ 3.6 UJ 3.8 UJ 3.9 UJ 3.9 UJ 3.7 UJ 3.6 UJ 3.5 UJ
Arsenic 10 0.49 U 2.1 2.1 2.0 1.5 2.2 1.9 1.8 1.9
Barium 200 0.49 U 67.8 69.1 72.0 73.3 74.9 68.3 70.0 76.9
Beryllium 5 0.10 U 0.34 0.31 0.33 0.33 0.34 0.32 0.33 0.32
Cadmium 5 0.33 U 0.37 U 0.34 U 0.36 U 0.37 U 0.37 U 0.35 U 0.34 U 0.33 U
Calclum 5000 29.4 4110 3870 4230 3670 3570 4030 3900 4320
Chromtum 10 1.1 U 15.1 18.8 13.2 23.8 31.2 16.9 15.2 10.2
Cobalt 50 0.75 U 8.7 8.1 8.2 8.0 11.1 8.1 8.3 8.5
Copper 25 0.83 U 11.8 10.6 12.0 11.1 13.4 11.5 12.8 11.2
Iron 100 122 17000 15900 16800 16400 32800 16300 16900 17400
Lead 3 0.31 U 4.5 4.3 4.7 4.5 5.2 5.9 4.1 4.3
Magnesium 5000 9.1 U 4110 3740 4190 3950 3820 3990 3950 4460
Manganese is 0.41 291 272 314 292 342 290 283 304
Mercury 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nickel 40 1.2 U 10.4 9.1 10.4 9.9 11.9 8.9 10.2 10.8
Potassium 5000 36.9 U 1380 1270 1480 1630 1570 1420 1330 1450
Selenlum 5 1.0 J 0.70 UJ 0.70 UJ 0.72 UJ 0.73 UJ 0.74 UJ 0.7 UJ 0.72 UJ 0.70 UJ
Silver 10 0.75 U 0.83 U 1.1 6.80 U 0.98 2.5 0.94 1.2 0.81
Sodium 5000 24.7 195 170 181 163 158 181 170 171
Thallium 10 0.24 U 0.25 U 0.25 U 0.26 U 0.26 U 0.27 U 0.26 U 0.26 U 0.25 U
Vanadium 50 0.65 U 37.0 33.6 36.3 33.5 35.4 34.8 38.5 38.8
Zinc 20 6.6 UJ 45.8 J 37.4 J 50.6 J 40.5 J 39.3 J 42.5 J 41.8 J 39.9 J
Cyanide 10 _ N/A ,. N/A N/A -, N/A N/A - N/A - - N/A -- - N/A N/A ^
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TP-Test Pit, EB-Equlpment Blank, N/A-Not Applicable



CALIBRATION DATA SUMMARY

^

SDG: B01994 REVIEWER: PG DATE: 1/14/94 PAGE-LOF I

COMMENTS: Correlation Coefficient

CALIB. TYPE: INSTRUMENT:

CALIB. DATE COMPOUND CORR.
COEFF.

SAMPLES
AFFECTED

QUALIFIER

5/16/93 Selenium .9940 B01995, 801997,
B01998, B019BI,
B019B2,B019B3

J

O



BLANK AND SAMPLE DATA SUMMARY

N

O^

SDG: B01994 REVIEWER: PG DATE: 1/13/94 PAGE I OF I

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

QUALIFIER

PBS Lead 1.56 ug/L 7.8 15.6 B01994 U

CCB Zinc 15.0 ug/L 75.0 150 B01994 U
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ACCURACY DATA SUMMARY

v

SDG: B01994 REVIEWER: PG DATE: 1/13/94 PAGE 1 OF 1

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQI11RIiD

B019B3S Antimony 54.7 All J

B019B3S Selenium 74.5 All J
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PRECISION DATA SUMMARY

N
^

SDG: B01994 REVIEWER: PG DATE: 1/13/94 PAGE 1 OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: %D SAMPLES AFFECTED QUALIFIER

Zinc B019133 B0I9B3L 42.1 Al! J
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WHC-SD-EN-TI-235, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B01994 REVIEWER: PG DATE: 1/13/94 PAGE I OF-1_

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Lead U B01994 Lab Blank

Zinc U B01994 Lab Blank

Selenium J B01995, B01997,
B01998, B019B1,
13019132, 13019133

Instrument Calibration

Antimony J All Matrix Spike

Selenium J All Matrix Spike

Zinc J All ICP Serial dilution

2-29
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ ot_1_

ProjecC WESTINGHOUSE-HANFORD

Laboratory. Roy F. Weston

Case I SDG: B019B0

Sample Number B019B0
Location TPG4

Remarks Split

Sample Date
Inorganic Analytes CRDL

4/13/93
Result Q Result Q Result Q Result 0 Result 0 Result Q Result Q Result Q Result Q Result 0

Aluminum 200 7530

Antimony 60 5.4 U

Arsenic 10 1.3

Barium 200 82.3

Beryllium 5 0.47

Cadmium 5 0.45 U
Cak:ium 500g 4030

Chromium 10 32.3

Cobalt 50 11.4

Copper 25 11.8

Iron 100 20200

Lead 3 5.0 J

Magnesium 5000 4730

Manganese 15 335

Mercury 0.2 N/A

Nickel 40 13.7

Potassium 5000 2120

Selenium 5 0.22 U

Silver 10 1.7

Sodium 5000 169

Thallium 10 0.67 U

Vanadium 50 34.4

Zinc 20 46.0 J

Cyanide 10 N/A -
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TP-Test Pit, N/A-Not Applicable



ACCURACY DATA SUMMARY

N

F^

SDG: B019B0 REVIEWER: PG DATE: 1/5/94 PAGE_-OF 1

COMMENTS:

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

BO19BOS Lead 64.4 B019B0 J
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PRECISION DATA SUMMARY

SDG: B019B0 REVIEWER: PG DATE: 1/5/94 PAGE_^OF 1

COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: %D SAMPLES AFFECTED QUALIFIER

Zinc B019B0 B019BOL 91.9 8019B0 J

IF7
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WHC-SD-EN-TI-235, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B019B0 REVIEWER: PG DATE: 1/5/94 PAGE 1 OF I

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Lead J B019B0 Matrix Spike

Zinc J B019B0 ICP Serial Dilution

2-33
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_2_

Project: WESTINGHOUSE-HANFORD

Laboratory. TMA

Case SDG: B08XH9

Sample Number B08XH9 B01981 B01982 B01983 B01984 801985 B01986 B01987 B01988 801989

Location EB TPD1 TPD2 TPC1 TPC2 TPC3 TPC4 TPCS TPC6 TPC6

Remarks EQP. Blahk Duplicate
Sample Date 4/08193 4/08/93 4108/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4108/93 4/08/93

Inorganic Analytes CRQL Result Q Result Q Result 0 Result Q Result Q Result Q Result 0 Result Q Result Q Result 0
Aluminum 200 50.1 8360 8160 8010 7070 7800 6930 6660 7170 7620

Antimony 60 3.8 UJ 3.9 UJ 3.9 UJ 3.8 UJ 3.9 UJ 4.1 UJ 3.9 UJ 3.8 UJ 4.1 UJ 4.1 UJ
Arsenic 10 0.45 U 3.1 2.5 25 2.1 2.8 2.5 2.3 2.3 2.4
Barium 200 0.3 U 142 89.3 89.2 72.0 81.5 75.8 68.3 69.0 77.1
Beryllium 5 0.06 U 0.30 U 0.32 U 0.28 U 0.27 U 0.34 U 0.30 U 0.31 U 0.26 U 0.28 U
Cadmium 5 0.29 U 0.30 U 0.29 U 0.29 U 0.29 U 0.31 U 0.29 U 0.29 U 0.31 U 0.31 U
Calcium 5000 19.3 U 4320 4450 5890 4550 4570 4470 4460 7030 4780
Chromium 10 0.68 U 29.6 16.4 16.8 16.5 16.2 11.6 15.6 17.1 17.7

Cobalt 50 0.60 U 18.3 9.2 8.7 8 8.6 7.6 7.5 7.8 7.8
Copper 25 2.3 U 144 31.4 37.5 17.9 U 20.7 15 U 13.0 U 13.8 U 12.7 U
Iron 100 256 61800 20300 21200 17600 19700 16100 16000 16800 17300

Lead 3 0.33 58.7 17.5 18.3 9.1 11.7 8.2 16.8 5.0 5.2

Magnesium 5000 6.0 U 4400 4670 4550 4310 4340 4120 4150 4300 4450
Manganese 15 0.25 U 592 345 328 277 307 283 269 269 279
Mercury 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nickel 40 0.86 U 42.2 12.8 13.3 10.4 11.3 9.6 10.1 10.3 11.2
Potassium 5000 23.8 U 1690 1730 1560 1520 1590 1540 1470 1560 1620
Selenium 5 0.64 UJ 0.67 UJ 0.90 U 0.67 UJ 0.67 UJ 0.69 UJ 0.66 UJ 0.69 UJ 0.65 UJ 0.71 UJ
Sllver 10 0.68 U 4.5 0.85 1.3 0.86 0.73 0.68 U 0.678 U 0.73 U 0.72 U
Sodlum 5000 15.6 U 910 196 382 236 263 254 195 213 227
Thallium 10 0.50 U 0.53 U 0.51 U 0.53 U 0.53 U 0.55 U 0.52 U 0.55 U 0.51 U 0.56 U
Vanadium 50 0.44 U 37.6 40.8 40.5 37.1 39.9 35.3 34.9 38.5 38.1
Zinc 20 2.9 U 247 90.3 145 61.6 83.4 50.7 46.0 38.1 38.1
Cyanide 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A -
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EB-Equlpment Blank, TP-Test Pit, N/A-Not Applicable



uf

INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_2_ of 2_

ProJect VWESTINGHOUSE-HANFORD
Laboratory: TMA

Case SDG: BO8XH9
Sample Number B01991 B01992

Location TPC7 TPC8
Remarks

Sample Date 4/08/93 4/08/93

Inorganic Analytes CRQL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result 0 Result Q Result Q

Aluminum 200 6120 7720

Antimony 60 4.0 UJ 3.9 UJ
Arsenic 10 2.2 2.2

Barium 200 61.3 75.0
Beryllium 5 0.26 U 0.32 U

Cadmium 5 0.30 U 0.29 U
Calcium 5000 5200 5190
Chromium 10 10.0 12.3

Cobalt 50 7.4 8.3

Copper 25 11.9 U 12.1 U
Iron 100 15200 18200

Lead 3 3.4 4.2

Magnesium 5000 4290 4310

Manganese 15 250 286
Mercury 0.2 N/A N/A

Nickel 40 10.2 10.5

Potassium 5000 1210 1640

Selenium 5 0.68 UJ 0.68 UJ
SINer 10 0.71 U 0.70 U
Sodium 5000 202 270
Thallium 10 0.53 U 0.53 U
Vanadium 50 35.8 40.0
Zinc 20 35.1 36.4
Cyanlde 10 N/A N/A
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EB-FAulpment Blank, TP-Test Pit, N/A-Not Applicable



CALIBRATION DATA SUMMARY

N

m

SDG: B08XH9 REVIEWER: MH DATE: 1/20/94 PAGE I OF I

COMMENTS: Correlation Coefficient

CALIB. TYPE: INITIAL CONTINUING INSTRUMENT:

CALIB. DATE COMPOUND Corr.
Coeff.

SAMPLES
AFFECTED

QUALIFIER

05/16/93 Selenium .9907 B08XH9, B01981,
B01983, B01984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992
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BLANK AND SAMPLE DATA SUMMARY

N

J

SDG: B08XH9 REVIEWER: MH DATE: 1/11/94 PAGEIOF 1

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

CCB Barium 1.5 ug/L 7.5 15 B08XH9 U

CCB Beryllium .5 ug/L 2.5 5 B01981, B01982,
B01983, B01984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992

U

ICB Copper 17.4 ug/L 87 174 B08XH9, B01984,
B01986, B01987,
B01988, B01989,
B01991, B01992

U

CCB Magnesium 38.6 ug/L 193 386 B08XH9 U

CCB Manganese 1.7 ug/L 8.5 17 B08XH9 U

PBS Potassium 99.6 ug/L 498 996 B08XH9 U

PBS Sodium 109 ug/L 545 1090 B08XH9 U

ICB Vanadium 3.0 ug/L 15 30 B08XH9 U

PBS Zinc 14.1 ug/L 70.5 141 B08XH9 U
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ACCURACY DATA SUMMARY

N

co

SDG: B08XH9 REVIEWER: MH DATE: 1/11/94 PAGE I OF 1

COMMENTS:

SAMPLE ID COMPOUND % RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B01992S Antimony 51.3 All J

B01981A Selenium 121 B01981 J

.71
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WHC-SD-EN-TI-235, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B08XH9 REVIEWER: MH DATE: 1/20/94 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Selenium J B08XH9, B01981,
B01983, B01984,
B01985, B01986,
801987, B01988,
B01989, 801991,
B01992

Corr. Coeff. <0.995

Barium U B08XH9 Lab Blank Contamination

Beryllium U 801981, B01982,
801983, 801984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992

Lab Blank Contamination

Copper U B08XH9, 801984,
B01986, B01987,
B01988, B01989,
801991, B01992

Lab Blank Contamination

Magnesium U B08XH9 Lab Blank Contamination

Manganese U B08XH9 Lab Blank Contamination

Potassium U B08XH9 Lab Blank Contamination

Sodium U B08XH9 Lab Blank Contamination

Vanadium U B08XH9 Lab Blank Contamination

Zinc U B08XH9 Lab Blank Contamination

Antimony J All Matrix Spike

Selenium J B01981 GFAA Analytical Spike

2-39



WHC-SD-EN-TI-235, Rev. 0

LOCATION AND SAMPLE INFORMATION

SAMPLE ,` ..
LOCATION '

INFORMATION

SAMPLE
LOCATION

SAMPLE
NUMBER MATRIX

DATE
SAMPLED NV/V WET

CHEMISTRY

Test Pit E2 1301972 S 04/02/93 V 3-4

Test Pit F3 801973 S 04/02/93 V 3-4

Test Pit E4 B01974 S 04/02/93 V 3-4

Test Pit ES B01975 S 04/02/93 V 3-4

Test Pit E6 B01976
B01977

B01978

S
S
S

04/02/93
04/02/93
04/02/93

V
V
V

3-4
3-4

3-9

Test Pit El B01979 S 04/02/93 V 3-4

Test Pit Dl B01981 S 04/08/93 V 3-15

Test Pit D2 B01982 S 04/08/93 V 3-15

Test Pit Cl B01983 S 04/08/93 V 3-15

Test Pit C2 B01984 S 04/08/93 V 3-15

Test Pit C3 B01985 S 04/08/93 V 3-15

Test Pit C4 B01986 S 04/08/93 V 3-15

Test Pit CS B01987 S 04/08/93 V 3-15

Test Pit C6 B01988
B01989
B01990

S
S
S

04/08/93
04/08/93
04/08/93

V
V
V

3-15
3-15
3-10

Test Pit C7 B01991 S 04/08/93 V 3-16

Test Pit CS B01992 S 04/08/93 V 3-16

Test Pit 01 B01995 S 04/13/93 V 3-11

Test Pit G2 B01996 S 04/13/93 V 3-11

Test Pit G3 B01997 S 04/13/93 V 3-11

Test Pit G4 B01998
B01999

801980

S
S

S

04/13/93
04/13/93

04/13/93

V
V

V

3-11
3-11
3-14

Test Pit G5 B019B1 S 04/13/93 V 3-11 -

Test Pit G6 8019112 S 04/13/93 V 3-11

Test Pit G7 B019B3 S 04/13/93 V 3-11

3-i.



WHC-SD-EN-TI-235, Rev. 0

LOCATION AND SAMPLE INFORMATION

SAMPLE.
LOCATION

INFORMATION' :

SAMPLE SAMPLE DATE
LOCATION NUMBER MATRIX SAMPLED NV/V WET

CHEMISTRY

EB B01971 S 03/31/93 V 3-4
B01980 S 04/02/93 V 3-4
B01994 S 04/13/93 V 3-11
B08XH9 S 04/02/93 V 3-15

3-ii
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3.0 WET CHEMISTRY DATA PALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages ( SDG Nos.) were submitted for
validation and found to be complete:

B01971 B01990 301980
B01978 B01994 B08XH9

3.2 HOLDING TIMES

Analytical holding times for hexavalent chromium were
assessed to ascertain whether the holding time requirements were
met by the laboratory. The holding time requirements are 24
hours for aqueous samples.

Although no specific holding times exist for soil samples,
results that grossly exceeded the 24 hour holding time limit were
qualified as estimates "J".

Holding times were exceeded for hexavalent chromium in SDG
Nos. B01971, 801978, B01990, 801994, 501950 and B08XH9. All
associated sample results were qualified as estimates and flagged
uJu

3.3 CALIBRATIONS

3.3.1 Initial Calibration

The following calibration procedures must be conducted:

• At least a blank and three standards were used to establish
the ion chromatography, ion selective electrode,
spectrophotometer, calibrations prior to sample analysis and
the correlation was >0.995.

All initial calibration results were acceptable.

3-1
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3.3.2 Continuing Calibration Verification

All CCV standards must be analyzed with the required
frequency or every 20 samples. The percent recoveries must fall
within the 90-110% acceptance windows.

The CCV for analytical run dated 4/16/93 exceeded the 110%
acceptance limit, however in accordance with Westinghouse-Hanford
Data Validation Guidelines, no qualification was required because
all sample results were less than the IDL.

All other continuing calibration results were acceptable.

3.4 BLANRS

One laboratory preparation blank is analyzed at a frequency
of one every 20 samples. All blank results must fall below the
CRQL and if not, all associated data <5 times the amount found in
the blank is qualified as non-detected and flagged "U".

All laboratory blank results were acceptable.

3.5 ACCURACY

3.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less tha 30% and a
sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC limits are
qualified as estimates and flagged "J".

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for hexavalent chromium in
the following samples:

• All samples in SDG No. B01971.

All other matrix spike results were acceptable.

3.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be prepared
(e.g., digested or distilled) and analyzed with every group of
samples which have been prepared together. The performance
criteria for solid LCS samples are established through

3 -2
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interlaboratory studies coordinated by a certifying agency (e.g.,
EPA or an independent commercial supplier).

All LCS results were found to be acceptable.

3.6 PRECISION

Analytical duplicate sample analyses are used to measure
laboratory precision and sample homogeneity. Field duplicate
analyses are used to measure both the laboratory and the field
sampling procedure precision.

data.
All duplicate analyses results were acceptable for this

3.7 ANALYTE QUANTITATION AND DETECTION LIMITS

Sample results and reported detection limits were
recalculated to ensure that the reported results were accurate.
Raw data were examined for anomalies, transcription errors, and
reduction errors. In addition, the reviewer verified that the
results fell within the linear range of the instrument.

3.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicate that instrument performance was adequate for
all analyses. The holding times for hexavalent chromium for all
samples in three data packages were exceeded and all associated
results were qualified as estimates and flagged "J". The matrix
spike percent recovery was exceeded for all samples in one data
package and all associated results were qualified as estimates
and flagged "J". Results that are qualified as estimates are
usable for limited purposes. All other QC results are considered
accurate within the standard error associated with the methods.

3-3



WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_of 1_

Project: WESTINGHOUSE-HANFORD
Laboratory. TMA
Case SDG: B01971

Sample Number B01971 B01972 B01973 B01974 B01975 801976 801977 801979 B01980
Location EB TPE2 TPE3 TPE4 - TPE5 TPE6 TPE6 TPE7 EB
Remarks Equip.BLK Duplicate Equip.BLK
Sample Date 3/31/93 4/02/93 4/02/93 4/02193 4/02/93 4/02/93 4/02/93 4/02/93 4/02193
Analytes Method Result Q Result 0 Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Chromium VI 7197 0.53 UJ 0.53 UJ 0.55 UJ 0.53 UJ 0.56 UJ 0.54 UJ 0.55 UJ 0.52 UJ 0.50 UJ
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EB-EquVpment Blank, TP-Test Pit, N/A.Not Applicable



HOLDING TIME SUMMARY

w

ut

SDG: B01971 REVIEWER: LM DATE: 1/21/94 PAGE 1 OF I

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B01971 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01972 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01973 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01974 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01975 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01976 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01977 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01979 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J

B01980 Hex. Chromium 4/02/93 4/15/93 4/16/93 24 Hours J
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CALIBRATION DATA SUMMARY

W
I
^

SDG: B01971 REVIEWER: LM DATE: 1/21/94 PAGE_LOF I

COMMENTS:

CALIB. TYPE: INITIAL CONTINUING INSTRUMENT:

CALIB. DATE COMPOUND RF RSD/%D/%R SAMPLES
AFFECTED

QUALIFIER

4/16/93 Hexavalent Chromium 113% B01971, B01972,
B01973, B01974,
B01975, B01976,
B01977, B01979,
B01980

None
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ACCURACY DATA SUMMARY

W

SDG: B01971 REVIEWER: LM DATE: 1/21/94 PAGE I OF 1

COMMENTS:

SAMPLEID COMPOUND 95RECOVERY
SAMPLE(S)
AFFECTED

QUALIFIER
REQUIRED

B01980 Hex. Chromium 49.0 B01971, B01972,
B01973, B01974,
B01975, B01976,
B01977, 801979,
B01980
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DATA QUALIFICATION SUMMARY

SDG: B01971 REVIEWER: LM DATE: 1/21/94 PAGE-,_OF_l--

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Hexavalent Chromium J All Holding Time Exceeded

Hexavalent Chromium None All CCV > 110%

Hexavalent Chromium J All Matrix Spike
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory. Roy F. Weston

Case SDG: 801978

Sample Number 801978

Location TPE6
Remarks Split

Sample Date
Analytes Method

4/02/93

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Resull Q Result Q

Chromlum VI 218.4 0.11 UJ

R
no

tn
ty
1

H
H

N
W
Lq

fD
C

0

TP-Test Pit



HOLDING TIME SUMMARY

SDG: B01978 REVIEWER: LM DATE: 2/28/94 PAGE 1 OF-j_

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B01978 Hex.
Chromium

4/02/93 4/14/93 24 Hours ]

m
0
^
ai

H

W
UI

0
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DATA QUALIFICATION SUMMARY

SDG: B01978 REVIEWER: LM DATE: 2/28/94 PAGE 1 OF-L-

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Hex. Chromium 7 B01978 Holding Time Exceeded
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WET CHEMISTRYIANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ ol_1_

Pro)ect: WESTINGHOUSE-HANFORD

LaboratoryRoy F. Weston
Case SDG:801990
Sample Number B01990

Location TPCB

Remarks Splft

Sample Date
Analyles Melhod

4/08/93
Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Chromium VI 218.4 0.11 UJ

M
n
tn
0

H
H

W
^

w
(D
C

O

TP-Test Plt



HOLDING TIME SUMMARY
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SDG: B01990 REVIEWER: LM DATE: 2/28/94 PAGE-j-OF-J-

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B01990 Hex.
Chromium

4/08/93 4/14/93 24 Hours J

F

n
m
v

i
z
^

N
W

^

W

0
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DATA QUALIFICATION SUMMARY

SDG: B01990 REVIEWER: LM DATE: 2/28/94 PAGE I OF I

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Hex. Chromium J B01990 Holding Time Exceeded
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg1Kg) Page_1_ of_t_

ProJect: WESTINGHOl1SE-HANFORD

Laboratory. TMA

Case SDG: B01994

Sample Number B01994 801995 B01996 B01997 801998 801999 6079B7 B079B2 801983

Location EB TPG1 TPG2 TPG3 TPG4 TPG4 TPG5 TPG6 TPG7

Remarks EQP.Blank Duplicate

Sample Date 4/73/93 4/13/93 4/13/93 4/13/93 4/13/93 4/13/93 4/13/93 4/13/93 4/13/93
Analytes Method Result Q Result Q Result 0 Result Q Result Q Result 0 Result 0 Result 0 Result Q Result 0

Chromlum Vl 7197 0.50 J 0.54 J 0.54 J 0.54 J 0.56 J 0.56 J 0.55 J 0.53 J 0.53 J

M
0

to
O

H
H

W
Ln

^

0

EB.Equlpment Blank, TP.Test Pit



HOLDING TIME SUMMARY

W

N

SDG: B01994 REVIEWER: PG DATE: 1/14/94 PAGE 1 OF-_

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B01994 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B01995 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B01996 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B01997 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B01998 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours I

B01999 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B019B1 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B019B2 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

B019B3 Hex. Chromium 4/13/93 4/23/93 4/26/93 24 Hours J

M
n
m

z
H
H
1

W
V1

^

0
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DATA QUALIFICATION SUMMARY

SDG: B01994 REVIEWER: PG DATE: 1/14/94 PAGE_J-OF-J-

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Hexavalent 7 All Holding time exceeded
Chromium
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WETCHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ ot_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston
Case SDG: B019B0
Sample Number B019B0
Location TPG4 -
Remarks Split
Sample Date 4/13193
Analytes Method Result Q Result 0 Result 0 Result Q Result Q Result Q Result Q Result Q Result 0 Result Q
Chromlum VI 7197 0.11 UJ

n
En
0

H

N
C

0

TP-Test Plt



HOLDING TIME SUMMARY

w

W

SDG: B0I9B0 REVIEWER: LM DATE: 2/28/94 PAGE I OF_-L-

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

11019B0 Hex.
Chromium

4/13/93 4/19/93 24 Hours J

v,
v

i
H
H

I
N
U
^

^

0
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DATA QUALIFICATION SUMMARY

SDG: B019B0 REVIEWER: LM DATE: 2/28/94 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Hex. Chromium J B019B0 Holding Time Exceeded
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page 1_ of 2

ProjecC WESTINGHOUSE-HANFORD

Laboratory: TMA
Case SGG: B08XH9
SampleNumber 808XH9 B01981 801982 801983 B01984 B01985 B01986 B01987 801988 B01989
Location EB TPD1 TPD2 TPC1 - TPC2 TPC3 TPC4 TPC5 TPC6 TPC6
Remarks Equfp.Blank Duplicate
Sample Date 4/08/93 4/08193 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93
Analytes Method Result Q Result Q Result 0 Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Chromium VI 7197 0.54 UJ 0.55 UJ 0.54 UJ 0.55 UJ 0.54 UJ 0.56 UJ 0.56 UJ 0.55 UJ 0.56 UJ 0.56 UJ

M
n
tn
0

N
W
^

M
C

0

EB.Equlpment Blank, TP-Test Pit, N/A-Not Applicable
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_2_ of_2_

ProJect: WESTINGHOUSE-HANFORD
Laboratory. TMA
Case SDG: 808XH9
Sample Number B01991 B01992
Location TPC7 TPC8
Remarks

Sample Date 4/08/93 4/08/93
Analytes Method Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result 0
Chromium VI 7197 0.54 UJ 0.54 UJ

^.?

tn

z1
H

W
^

m
C

0

EB-Equipment Blank, TP-Test Pit, N/A-Not Applicable



HOLDING TIME SUMMARY

W

.4

SDG: B08XH9 REVIEWER: LM DATE: 1/21/94 PAGE I OF I

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

B08XH9 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01981 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01982 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01983 Hex. Chromium 4/8/93 4/26/93 24 Hours I

B01984 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01985 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01986 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01987 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01988 Hex. Chromium 4/8/93 4/26/93 24 Hours I

B01989 Hex. Chromium 4/8/93 4/26/93 24 Hours J

B01991 Hex. Chromium 4/8/93 4/26/93 24 Hours I

B01992 Hex. Chromium 4/8/93 4/26/93 24 Hours J

r^
m
Cy

t
ta
x
I
H

N
w
m

w
<

0



WHC-SD-EN-TI-235, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B08XH9 REVIEWER: LM DATE: 1/21/94 PAGE1^OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Hex. Chromium J All Holding Time Exceeded

3-18



WHC-SD-EN-TI-235, Rev. 0

LOCATION AND SAMPLE INFORMATION

SAMPLE LOCATION
INFORwIATION

SAMPLE
IACAT[ON.,

SAMPLE
NUMBER MATRIX

DATE
SAMPLED NV/V RADIOCHEMISTRY

Test Pit E2 B01972 S 04/02/93 V 4-4

Test Pit E3 B01973 S 04/02/93 V 4-4

Test Pit E4 801974 S 04/02/93 V 4-4

Tau Pit ES B01975 S 04/02/93 V 4-4

Test Pit E6 B01976
B01977
B01978

S
S
S

04/02/93
04/02/93
04/02/93

V
V
V

4-4
4-4
4-5

Teat Pit E1 301979 S 04/02/93 V 4-4

Test Pit D1 B01981 S 04/08/93 V 4-9

Test Pit D2 B01982 S 04/08/93 V 4-9

Test Pit Cl B01983 S 04/08/93 V 4-9

Test Pit C2 B01984 S 04/08/93 V 4-9

Test Pit C3. B01985 S 04/08/93 V 4-9

Test Pit C4 801986 S 04/08/93 V 4-9

Test Pit CS B01987 S 04/08/93 V 4-9

Test Pit C6 B01988
B01989
B01990

S
S
S

04/08/93
04/08/93
04/08/93

V
V
V

4-9
4-9
4-6

Test Pit C7 B01991 S 04/08/93 V 4-10

Test Pit CS B01992 S 04/08/93 V 4-10

Test Pit Cl B01995 S 04/13/93 V 4-7

Test Pit G2 B01996 S 04/13/93 V 4-7

Test Pit G3 B01997 S 04/13/93 V 4-7

Test Pit G4 B01998
B01999
B019B0

S
S
S

04/13/93
04/13/93

04/13/93

V
V
V

4-7
4-7
4-8

Test Pit G5 B019B1 S 04/13/93 V 4-7

Test Pit G6 B019B2 S 04/13/93 V 4-7

Test Pit G7 301983 S 04/13/93 V 4-7

4-i



WHC-SD-EN-TI-235, Rev. 0

LOCATION AND SAMPLE INFORMATION

SAMPLE LOCATION
INFORMATION

SAMPLE SAMPLE DATE

LOCATION NUMBER MATRIX SAMPLED NV/V RADIOCHEMISTRY

EB B01971 S 03/31/93 V 4-4

B01980 S 04/02/93 V 44

B01994 S 04/13/93 V 4-7

B08XH9 S 04/02/93 V 4-9

4-ii
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4.0 GAMMA SPECTROSCOPY DATA VALIDATION

4.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B01971 B01978 B01990 B01994 301930 B08XH9

4.2 HOLDING TIMES

Holding times are calculated from Chains-of-Custody to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

4.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
gamma spectroscopy system used is capable of producing acceptable
and reliable analytical data. The initial calibration was
performed according to manufacturer's recommendations and
consists of an instrument efficiency determination for each gamma
radionuclide region of interest, and a system resolution
assessment as measured by the full-width at half maximum for each
peak. Initial calibration was performed for each counting
geometry used during the analysis of Westinghouse-Hanford
samples. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible.

Due to a lack of daily check source counts and weekly
background counts before and after sample analysis, all gamma
results in all SDGs were rejected. Due to a lack of annual
calibration data for Gamma Spectroscopy Liquid Marinelli Detector
#3, results for the following samples were rejected "R°: B01972,
B01975 and B01979 in SDG No. B01971; 801981, B01984, B01987 and
B01991 in SDG No. 508X119; 801995, B01997, B019B1 and B019B3 in
SDG No. B01994. All gamma sample results were qualified as
estimated and flagged °J" due to the continuing calibration check
source not being identified by nuclide and activity.

4.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of gamma emitting

4 -1
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radionuclides. The sample activity as determined by sample
analysis is compared to the known activity to assess accuracy.
The acceptable spiked recovery range is 80 to 120 percent. If
spiked sample results were outside this range the associated data
are qualified as estimated "J/UJ".

All accuracy results were acceptable.

4.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. A duplicate with a RPD less than 35 percent is
acceptable. If sample and duplicate activities are both <5xLLD,
a control limit of 2xLLD is used. If sample and duplicate values
are both below the LLD, no control limit is applicable. If the
RPD is outside the applicable control limit, associated results
are qualified as estimated detects "J" or estimated non-detects
"UJ".

All precision results were acceptable.

4.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due to field and/or laboratory contamination.

Due to blank contamination, all Thorium-228 results in SDG
Nos. B01978 and B01990 were qualified as estimated and flagged
nJn

All other blank results were acceptable.

4.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.

4.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was inadequate
for these analyses. Due to a lack of continuing calibration
information, all gamma results in all SDGs were rejected. Due to
the lack of an annual calibration for Liquid Marinelli Detector

4-2
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13, all results in three SDGs were rejected. All validated
sample results in all SDGs were qualified as estimated and
flagged "J" due to the continuing calibration check source not
being identified by nuclide and activity. Data qualified as
estimated is valid and usable for limited purposes only.
Rejected data is invalid and unusable for any purpose.

4-3
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case SDG: B01971
Sample Number B01971 801972 B01973 001974 B01975 801976 B01977 801979 B01980
Location EB TPE2 TPE3 TPE4 TPES TPE6 TPE6 TPE1 EB
Remarks EB DUP EB
Sample Date 03131/93 04/02/93 04/02/93 04/02193 04/02/93 04/02/93 04/02/93 04/02/93 04/02/93
Radiochemistry Analytes Result Q Result Q Result Q Result 0 Result Q Result Q Result Q Result Q Result Q Result Q
Potassium-40 13 R 13 R 14 R 14 R 14 R 14 R 13 R 13 R 0.44 R
Iron-59 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Chromlum-51 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cobalt-60 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Znc-65 N/D R NID R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Ruthenlum-106 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cesium-134 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cesium-137 0.094 R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Europium-152 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Europium-154 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Radium-226 0.48 R 0.51 R 0.59 R 0.59 R 0.52 R 0.48 R 0.50 R 0.53 R 0.11 R
Thorium-228 0.63 R 0.70 R 1.2 R 0.82 R 0.89 R 0.89 R 0.73 R 0.76 R 0.18 R
Thorlum-232 0.54 R 0.91 R 0.87 R 0.89 R 0.86 R 0.86 R 0.61 R 1.0 R 0.17 R

N
0

O
t

z

N
W

.h7
LD

0

EB - Equipment Blank, TP - Test Pit, DUP m Duplicate, N/D - Not Detected
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/0.-2 standard deviations) Pape_1_ oi_7_

ProJect: WESTINGHOUSE-HANFORD
Laboratory. TELEDYNE

Case SDG: B01978

Sample Number B01978
Location TPE6
Remarks SPLIT
Sample Date 04/02/93
Radiochemistry Analytes Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Berylllum-7 <0.2 R

Potassium-40 14.7 R
Manganese-54 <0.02 R
Cobalt-58 <0.02 R

Iron-59 <0.05 R
Cobalt-60 <0.02 R

Zinc-65 <0.05 R
Zirconfum-95 <0.03 R
Ruthenium-103 <0.02 R
Ruthenium-106 <0.2 R

lodine-131 <0.08 R
Cesium-134 <0.03 R
Ceslum-137 <0.02 R
Bartum-140 <0.04 R

Cerium-141 <0.04 R
Cerium-144 <0.1 R
Europlum-152 0.45 R
Europium-154 <0.07 R

Europlum-155 <0.07 R

Radium-226 1.06 R

Thorium-228 0. 579 R
Thorlum-234 <0.4 R

mn
m
C7

th

H
H

N
w
Ln

0

TP - Test Pit
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviatldns) Page_1_ of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: TELEDYNE

Case I SDG: 801990

Sample Number 801990

Location TPC6
Remarks SPLIT
Sample Date 04108193
Radiochemistry Analytes Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Beryllium-7 <0.2 R
Potassium-40 14.6 A
Manganese-54 <0.03 R
Coball-58 <0.02 R

Iran-59 <0.06 R
Cobalt-60 <0.02 R
Zinc-65 <0.06 R
Zirconlum-95 <0.03 R

Ruthenlum-103 <0.03 R
Ruthenium-106 <0.2 R

-lodine-131 ^-- <0.06 R - - - -
Cesium-134 0.030 R
Ceslum-137 0.054 R

Barlum-140 <0.04 R

Cerium-141 <0.04 R
Cerlum-144 <0.1 R

Europlum-152 <0.07 R

Europlum-154 <0.08 R

Europlum-155 <0.08 R

Radium-226 0.989 R

Thorium-228 0.664 R

Thorlum-234 <0.5 R

A

N
t7

H
H

N
w
LA

t9
C

0

TP - Test Pit
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) Page_1_ ot_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA
Case SDG: 801994
Sample Number B01994 801995 801996 B01997 B01998 B01999 B019B1 B019B2 B019B3
Location EB TPG1 TPG2 TP03 TPG4 TPG4 TPG5 TPG6 TPG7
Remarks EB DUP
Sample Date 04/13/93 04/13193 04/13/93 04/13/93 04/13/93 04/13/93 04/13/93 04/13/93 04/13/93
Radiochemistry Analytes Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Potassium-40 0.36 R 13 R 12 R 13 R 13 R 13 R 11 R 13 R 13 R
Iron-59 N/D R N/D R N/D R N/D R N/D A N/D R N/D R N/D R N/D R
Chromium-51 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cobalt-60 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Zinc-65 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Ruthenium-106 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cesium-134 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cesium-137 N/D R N/D R 0.048 R N/D R 0.086 R 0.089 R N/D R N/D R N/D R
Cerium-144 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Europlum-152 N/D A N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Europlum-154

Radlum-226
N/D

0.094

R

R
N/D
0.46

R

R

N/D

0.50
R

R

N/D

0.44

R

R
N/D

0.51

R

R
N/D
0.42

R
R

N/D

0.48

R

R
N/D

0.45

R

R

N/D

0.51
R

R
Thodum-228 0.098 R 0.82 R 0.66 R 0.64 R 0.96 R 0.69 R 0.74 R 1.0 R 0.72 R
Thorium-232 0.12 R 0.78 R 0.66 R 0.59 R 0.71 R 0.78 R 0.87 R 0.67 R 0.97 R

n

tn

b1
z

1
H

W
^

(D
C

0

EB - Equlpment Blank, TP - Test Pit, DUP - Duplicate, N/D - Not Detected
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) Page_1_ of 1_

ProJect: WESTINGHOUSE-HANFORD
Laboratory. TELEDYNE
Case 0G: B019B0
Sample Number B019B0
Location TPG4
Remarks SPLIT
Sample Date
Radiochemistry Analytes

04/13193
Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q

Beryllium-7 0.022 R
Potassium-40 13.8 R
Manganese-54 0.0025 R
Cobalt-58 0.013 R
Iron-59 0.010 R
Cobalt-60 0.0014 R
Zinc-65 0.016 R
Zirconlum-95 0.0088 R
Ruthenium-103 0.0028 R
Ruthenium-106 0.0099 R
lodine-131 0.011 R
Cesium-134 0.021 R
Cesium-137 0.0747 R
Barium-140 0.0022 R
Cerium-141 0.0037 R
Cerium-144 0.068 R
Europium-152 0.43 R
Europlum-154 0.0065 R
[uroplum-155 0.014 R -
Radium-226 0.969 R
Thorium-228 0.588 R
Thorium-234 0.099 R

m
n

tA

b7

N
w
^

N
<

0

TP - Test Pit



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCilg+-2 standard deviations) Page_1_ of 2_

ProJect: WESTINGHOUSE-HANFORD
Laboratory. TMA

Case SDG: B08XH9
Sample Number B08XH9 B01981 B01982 801983 B01984 B01985 B01986 B01987 B01988 B01989
Location EB TPD1 TPD2 TPC1 TPC2 TPC3 TPC4 TPCS TPC6 TPC6
Remarks
Sample Date
Radiochemistry Analytes

EB
04/02/93
Result Q

04/09193
Resutt Q

04/08/93
Result Q

04/08/93
Result Q

04/08/93
Result Q

04/08193
Result Q

04/08/93
Result Q

04/08/93
Result Q

04108/93
Result Q

DUP

04/08/93
Result Q

Potassium-40 0.29 R 14 R 13 R 14 R 14 R 15 R 13 R 14 R 13 R 14 R
Iron-59 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Chromium-51 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Cobait-60 N/D R N/D R N/D R N/D R N/D R NID R N/D R N/D R N/D R N/D R
Zinc-65 N/D R NO R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Ruthenium-106 N/D R NO R N/D R N/D R N/D R N/D A N/D R N/D R N/D R N/D R
Cesium-134 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R NO R
Cesium-137 N/D R 0.16 R N/D R 0.072 R N%D R 0.091 R 0.040 R 0.053 R 0.044 R 0.049 R
Cerium-144 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R NO R N/D R
Europium-152 N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Europium-154 N/D A N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R N/D R
Radium-226 0.11 R 0.66 R 0.70 R 0.63 R 0.57 R 0.54 R 0.54 R 0.52 R 0.54 R 0.52 R
Thorium-228 0.18 R 0.82 R 1.2 R 0.68 R 0.70 R 1.0 R 0.85 R 0.75 R 0.92 R 0.94 R
Thodum-232 N/D R 1.0 R 0.75 R 0.87 R 0.75 R 0.67 R 0.83 R 0.82 R 1.0 R 0.62 R

M
n

tn
t7

t
M

H
H

I
N
W
tn

(D

0

EB - Equipment Blank, TP - Test Pit, DUP - Duplicate, N/D - Not Detected
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g.-2 standard deviations) Page_2 of2_

Project: WESTINGHOUSE-HANFORD
Laboratory: TMA

Case SDG: BO9XH9

Sample Number B01991 B01992
Location TPC7 TPC8
Remarks
Sample Date 04/08193 04/08/93
Radiochemistry Analytes Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result 0 ResuR 0
Potassium-40 14 R 13 R
Iron-59 N/D R N/D R
Chromium-51 N/D R N/D R
Cobalt-60 N/D R N/D R
Z'inc-65 N/D R N/D R
Ruthenium-108 N/D R N/D R
Cesium-134 N/D R N/D R
Cesium-137 N/D R N/D R
Cerium-144 N/D R N/D R
Europlum-152 N/D R N/D R
Europlum-154 N/D R N/D R
Radium-226 0.51 R 0.58 R
Thodum-228 0.68 R 1.0 R
Thorium-232 0.75 R 0.84 R
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EB - Equipment Blank, TP - Test Pit, DUP - Duplicate, N/D - Not Detected
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